SCIENCE 


MARCH 31, 1950 
EARTHQUAKES IN NORTH AB 
B. GUTENBERG 


RAY LYMAN WILBUR: 1875-1949 
ROBERT E. SWAIN 


TECHNICAL PAPERS 
COMMENTS AND COMMUNICATIONS 


ASSOCIATION AFFAIRS 
GORDON RESEARCH CONFERENCES 


NEWS AND NOTES 


VOLUME 111, NUMBER 2883 


| COMPLETE TABLE OF CONTENTS ON PAGE 3 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


: 
Ake 
29 
a 
te om 
be — 
\ 
‘ 
| 
oi 
L 
j 
\ 
\ 
EN 
+ 
: 
AN 
—— |} < >} 
ie 
\/ 
J 
| 


mass demonstration in the auditorium 


The projectionist can’ follow a specimen through a progres- 
sive series of ever-closer localizations, from its gross aspect 
to its ultimate microscopic demonstration under oil-immersion 


The auxiliary Scopicon dark-chamber “round-table” 


affords superb facility for small-group study. 


Here the projected image is cast upon a platen 
within a light-tight chamber, with separate light- 
excluding viewing hoods for each observer. Any 


number up to ten may share in conference, which 
é or more across, the mi te 
granular details of white blood 
cells can be seen, due to the pin~ 
cate areas of interest to all the others for discussion. point character of the 1 mm. square 
(approx.) focal employed. The | 
>picon light i is steady, flickerless 
its brilliant white ¢ exhibit 
in biological stains to the greatest 
small-group : advantage. May we send you the . 
“tround-tables”’ bréchure Bescrbing this versatile 


in a normally 
lighted room 


can be conducted in a normally lighted room. A 


pointer at each port permits any observer to indi- 


SCOPICON, Ine. 
215 East 149th St., New York 51, N. Y. 


hos 
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a _ The 64,000 lumen intensity of the — 
Scopicon high-pressure mercury 
permits auditorium demon- 
stration of blood smears even — 
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A New Book — 


Black Brown 


e e 
Ready in April! 
A monohybrid cross, the mating of a brown with 
a black guinea pig. 


Sperm 


Here is a new elementary text that will therefore, stressed the comparative and 
hold the beginning student’s interest from evolutionary aspects of biology and the 
start to finish of the course. Dr. Villee physiological and chemical facets of life. 
believes that the features of biology most The ook will prove especially suitable 
interesting to the beginner and most use- for one-semester courses in Human Biol- 
ful as a part of general education are the ogy, General Biology, Biological Sciences 
explanations of how organisms, particu- oy survey courses in Biology. 

larly human beings, function, and how poe 

they came to be what they are. He has, 
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West Washington Square Philadelphia 5 
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THREE BLAKISTON TEXTS THAT MERIT YOUR 
EXAMINATION (WITHOUT OBLIGATION, OF COURSE) 


HAWK, OSER & SUMMERSON 


Practical Physiological Chemistry 


(12th Edition) 


Here’s what the critics say about the 12th edition of this long-standard work . . . “remains the 
standard classic of its field” (International College of Surgeons) . . . “The coverage of subjects is 
broader than ever” (Science) . . . “this edition should enjoy the same popularity as earlier ones” 
(Annals of Internal Medicine). To quote more is to gild the lily—but judge for yourself. 


329 Illustrations, 1323 Pages, $10.00 


STROMSTEN 


Davison’s Mammalian Anatomy 


(with special reference to the cat) 


A text that has been eminently successful in teaching vertebrate zoology. It is intended for students 
majoring in physiology, psychology, education, experimental biology, and for premedical courses. 
Clear, detailed instructions and unique drawings wili appeal to both teachers and students. 


187 Illustrations, 349 Pages, 7th Edition, $4.25 


EDWARDS 


Concise Anatomy 


This text is designed to meet the needs of students in a wide variety of ancillary fields such as 
Physical Therapy, Occupational Therapy, Medical Technology, Nursing, Dental Hygiene, Physical 
Education and Mortuary Science. The book presents a clear, well illustrated study of the basic 
principles of human anatomy including its descriptive, microscopic and developmental aspects— 
true essentials for a working knowledge of the human body. 


472 Illustrations, 548 Pages, $5.50 


THE BLAKISTON COMPANY, 1012 Walnut Street, Philadelphia 5, Pa. 
The Blakisto Please send the books checked: charge my account (]; my check is 
Company 
1012 Walnut Street: 


Philadelphia 5, Pa. —— ADDRESS. 


cITY ZONE. STATE 


“~ Hawk, Oser and Summerson’s Practical Physiological Chemistry 
0D Stromsten’s Davison’s Mammalian Anatomy (0 Edwards’ Concise Anatomy 
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THE ADVANCED ATLAS OF MODERN GEOGRAPHY 
By JoHN BarTHOLOMEW, Director, The Geographical Institute, Edinburgh. 155 pages. 
(textbook edition), $6.00 
This new atlas by an outstanding cartographer covers the world region by region. The maps are 
primarily physiographic although all the latest political boundaries are shown. In addition to 
this regional coverage other factors are also treated, such as climate, oceanography, ethnography, 
religion, language, cephalic index, skin color, geomorphology, geology, soils, agriculture regions, 
vegetation, population density, routes of commerce, ete. 


FLORICULTURE. Fundamentals and Practices. New 2nd edition 
By ALex Laurtg, and Victor H. Rtgs, Ohio State University. McGraw-Hill Publications in 
the Agricultural Sciences. 524 pages, $5.00 
Revised in order to bring the material up to date in line with recent advances and techniques, this 
text includes new material on pest control, the application of water, measurement of soil moisture, 
and aids to better growth. 


PRINCIPLES OF GENETICS. New 4th edition 
By E. W. Srynort, Yale University ; C. Dunn, and THEopostus DopzHansxKy, Colum- 
bia University. McGraw-Hill Publications in the Botanical Sciences. In press 
The new edition of this successful text preserves its essential character as a general introduction 
to the principles and actual problems of genetics; however, it also incorporates the many addi- 
tions to the knowledge of genetics which the past ten years have contributed. There is new ma- 
terial on population genetics and speciation, mechanisms of genic effects on development, race 
formation, and the study of microorganisms with regard to the action of genes. 


THE ORGANIZATION OF INDUSTRIAL SCIENTIFIC RESEARCH 
New 2nd edition 
By C. E. K. Megs, and J. A. LEERMAKERS, Eastman Kodak Research Laboratories. In press 


Presents an account of the history and development of industrial scientific research, the general 
principles of its conduct, and an analysis of the methods actually used for the organization and 
operation of industrial research laboratories. 


ATOMIC PHYSICS 
By Wo.LrGsNnG FINKELNBURG, Fort Belvoir, Virginia. International Series in Pure and Ap- 
plied Physics. In press 
This well-known text covers the whole field of nuclear, atomic, molecular, and solid-state physics 
from the atomistic point of view, starting at a relatively low level and leading the reader to an 
understanding of all important empirical facts and theories and to a realization of the unsolved 
problems and trends of present-day research. 


———— Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 18, N. Y. 
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_PROCEDU RES 


give you precise, reliable results .... fast! 


- The combination of a Coleman instrument and Fister’s “Manual of Standardized Pro- 
cedures for Spectrophotometric Chemistry’ assures the user of the most accurate and 
: —. _ simplest way possible to achieve the ultimate results in clinical chemistry. 

om "~-- "= Ten years of analytical procedures have been built around the Coleman Spectrophotom- 
ee -  eters—ten years of service have proven their ability to increase output and to lower 
“i costs in the laboratory. 

+— f 7 : Coleman Junior Spectrophotometer Model 6 for rapid routine analysis and control and for 


— where only spectrochemistry is worked. | ee — plastic light shield, mount- 
tant voltage transformer. 
$385.00 


pads, t ity scale, 
For use on 110-120 volts, 60 cycle AC. only. 


‘aR EE Coleman Universal Spectrophotometer meter Model 4. A multi-purpose instrument for 
spectrochemistry that can be adapted for ph try, °P try and > = 
electro titrations. Supplied with topcarrier, Sher, t itt 


ty scale, 
i, p and stant voltage transformer. For use on lio 120 volts, 60 cycle I c 
only. $540.00 


Chemistry, consisting of over 
600 pages conteiaiag over 220 procedures for the 
determination of more than 115 substances in various 
biological fluids and including 126 calibration curves 
and 6 charts adapted for Coleman Spectrczhotom- 
eters. Now on press. $30.00 


Write for descriptive bulletins. 


COLEMAN. 
HH 
| 
Fey STANDARD SCIENTIFIC SUPPLY CORP. yee 
34 West 4th Street - New York 12, N.Y. 
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Man’s Physical Universe 


THIRD EDITION by ArTHUR T. BAWDEN 


This is the third edition of a highly successful text designed for survey courses in the 
physical sciences. The emphasis throughout is on the scientific attitude and method. 
The new edition brings up to date the applications of general principles, now includ- 
ing the important advances of the past decade. To be published in the Spring. 


General Chemistry 


A SYSTEMATIC APPROACH by SISLER, VANDERWERF & Davipson 


This new book emphasizes the modern principles of atomic structure and the nature of 
the chemical bond. An abundance of descriptive, factual material is provided, organ- 
ized in terms of the theoretical principles involved. $5.00 


A Systematic Laboratory Course in General Chemistry 


by Sister & STEWART 


A manual designed to accompany General Chemistry—A Systematic Approach, this 
book is also suitable for beginning laboratory courses of varying backgrounds and ob- 
jectives. Ninety experiments have been included, organized with regard to each ex- 
periment’s relationship to the overall study of chemistry. To be published in April. 


Introduction to Semi-Micro 
Qualitative Chemical Analysis 


REVIsEp EDITION by Louis J. CurtmMan 
This text is specially designed for a one-semester course. Fuller and more complete 
than most texts for the short course, it provides a sound scientifie foundation for stu- 
dents of chemistry, medicine, dentistry or engineering. Published March 21. 


THE MACMILLAN COMPANY 60 Fifth Avenue, New York 11, N. Y. 
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DONE WITH MIRRORS! 


Protected by a wall of lead bricks and using 
a mirror to guide his instruments, this Bell 
Laboratories scientist is preparing a solution 
of a radioactive isotope, for use as a tracer 
to study materials for your telephone system. 


Bombardinent by neutrons turns some atoms 
of many chemical elements into their “radio- 
active isotopes”; these are unstable and give 
off radiation which can be detected by a Geiger 
counter. Chemically a “radioactive isotope” 
behaves exactly like the original element. Mix 
the two in a-soh#tion-er an-alloy-and: they will 
stay together; when the Geiger counter shows 
up an isotope, its inactive brother will be there 
too. Minute amounts beyond the reach of 


ordinary chemical methods can be detected—- 


often as little as one part in a billion. 


The method 


is used to study the effect of 
composition on the performance of newly de- 
veloped germanium transistors—tiny amplifiers 
which may one day perform many functions 
which now require vacuum tubes. 


It enables scientists at Bell Telephone Lab- 
oratories to observe the behavior of micro- 
scopic impurities which affect the emission of 
electrons from vacuum tube cathodes. It is of 
great help in observing wear on relay contacts. 
And it may develop into a useful tool for 
measuring. the distribution and-penetratien of 
preservatives in wood. 

Thus, one of science’s newest techniques is 
adopted by Bell Laboratories to make your 
telephone=serve’ you better today and better 


still tomorrow. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, 
FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Potassium Biphthalate, 
C.P., A.C.S. is one of 
several hundred different 
reagents which we man- 


ufacture. 
C & B Reagents meet 
= GO definite standards of pu- 
Passa Biphthalate, ¢.P. rity—standards which are 
adequate to insure prod- 
ucts suitable for research 
as and analytical use. 
Morais tas 
The Coleman & Bell Co., Norwood, 0, US* 
C & B Products are distributed by 
4X527 Laboratory and Physician Supply 


Houses throughout the World 


Write for 
Catalog 


STATHAM 
Manometer and Control Unit 


EKG 


Recorder 


Illustrated above is a complete system for the re- 


cording of rapid pressure fluctuations in the ranges 


encountered in physiological research. We invite 
you to contact us for details of the Statham un- 
bonded strain gage manometer. 


LABORATORIES 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


Exo-Keton PLASTIC COVERSLIPS 


.Non-curling @ Unbreakable @ Won't cut fingers 
Y4 the price of glass 


Orders $15-$25 Over (per 


Size Under $25 oz.) 
18 mm round $6.00M $5.50M $3.00M 75¢ 
22 mm round = 6.50 6.00 3.50 64¢ 


18x 18 mm 5.75 5.25 275 52¢ 


Any other size available in proportion. Terms: 1-10. 


CHARLES F.HUBBS & COMPANY - 389 Lafayette St.,N.Y., N.Y. 


Est. 1855 
Or your local dealer. 


a The COLEMAN & BELL Co., Inc., Manufacturing Chemists, Norwood, 0., U. S. A. 
| 
22x40 mm___ 8.05 7.55 5.05 40¢ 
24x40 mm 8.30 7.80 5.30 40¢ 
me = 22x50 mm 8.80 8.30 5.80 37¢ 
Pe eg 24x50 mm 9.05 8.55 6.05 36¢ 
Vif 
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RECENT HARPER TEXTS 
IN THE BIOLOGICAL SCIENCES 


THE ESSENTIALS OF PLANT BIOLOGY 
By Frank D. Kern, Pennsylvania State College 
A sound modern text for the semester course in botany, emphasizing 
the unity of all plant life. Just enough of the structural side of plants 
is given to explain the processes and principles involved. The aspects 
of plant science that affect our daily life are considered, as well as the 
larger aspects which have a bearing on human progress and culture. 
Fully illustrated. 
440 pages $4.00 


ANIMAL BIOLOGY, Fourth Edition 

By Micwaet F. Guyer, University of Wisconsin 
An up-to-date edition of a text that is generally recognized as a classic 
in the field of zoology. Although it retains the outstanding values of 
the usual types course, the text emphasizes the fundamental concepts 
which underlie all life phenomena, orienting the student to the world 
of life about him. A number of new topics have been added to the 
Fourth Edition, and each chapter is now provided with review ques- 
tions. The excellent illustrations are a feature of the text. 


784 pages $4.50 


LABORATORY OUTLINES FOR ANIMAL BIOLOGY 
By F. Guyer and Hatcyon W. HELLBAUM 
This Laboratory Manual, designed to accompany ANIMAL BIOL- 
OGY or other standard zoology texts, has also been revised to parallel 
the fourth edition. 
320 pages $3.00 


UNRESTING CELLS 
By Ratpu W. Gerarp, University of Chicago 
The reissue of this unique and brilliant book has been welcomed with 
enthusiasm. In simple, non-technical language the author skilfully, 
and with great scientific accuracy, dissects the living organism and its 
activities in terms of the physical structures and chemical processes 
which underlie them. A stimulating text, with illuminating illustra- 


tions. 
439 pages $4.00 


HARPER: & “BROTHERS PUBLISHERS, 49 East 33d Street, New York 16, N. Y.- 
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For the readers of SctentrFic AMERICAN Albert Einstein 
has written an explanation of his new Generalized Theory 
of Gravitation. In this “account for a wider group interested 
in science,” Professor Einstein sets forth the meaning of the 
Theory in the lucid style which distinguishes him as one 
of the great interpreters of modern science. 


The Editors are privileged to announce the publication 
of this important article in the April issue of SctENTIFIC 
AmERIcAN—the Second Anniversary Issue of the new 
magazine of science now published under the century-old 


name. 
Take advantage of the Second 
Anniversary Offer below, enclosing 
cash, and the April issue will be 
added free to your subscription. 


More than 100,000 new subscribers have discovered the 
new SCIENTIFIC AMERICAN. Addressed to the interested lay- 
man, articles in SCIENTIFIC AMERICAN are written by fore- 
most scientists and engineers. Soundly edited, richly illus- 
trated and printed, this remarkable new magazine fills 
urgent need for an authoritative and readable account of 
progress in all departments of science. 

Davin E. LivienTHAL writes, “the writing is clear and 
illuminating; the pictorial treatment striking and helpful.” 

Accept this Anniversary Offer—nine months of the new 
ScrentiFic AMERICAN for only $3.00, saving you $1.50 from 
the single copy price (10 months for cash with order). 
The April issue will be sent to you at once. 


MAIL THIS COUPON 
SAVE MONEY—9 MONTHS FOR 83.00 
STARTING WITH THE APRIL ISSUE 
The New Scientiric AMERICAN 
24 West 40th Street, New York 18, N. Y. 


Please enter my Anniversary subscription at the special rate 
of 9 months for $3.00, starting with the April issue. 


OD Payment enclosed* OD Bill me later 


*Save us billing cost by sending payment now, and April issue will 
be added FREE to your subscription. 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 
for 


PHOTOMICROGRAPHY 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $65.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 
APPARATUS" 


Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters — 
Bio-Colorimeters —Comparators—Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 
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Alfred W. Laubengayer, Cornell Univ. 
528 pages, $4.25 


TABLE OF CONTENTS: 


Chemistry. Some Basic Concepts. 

The Laws of Chemical Change and the Atomic 
Theory. 

Substances and Formulas. Chemical Reactions and 


Equations. 


. Energy and Chemical Change. 
. Oxygen and Oxidation. 


Ozone. 
Hydrogen. Reduction-Oxidation. Oxidation States. 


The Gaseous State. 


. The Liquid State. 


The Solid State. 
Solutions. 


- Reaction Rates and Chemical Equilibrium. 
. Atomic Structure and the Classification of the 


Elements. 


- Chemical Bonding. 

. Electrolytic Dissociation and Ionic Equilibrium. 
- Tonic Reactions. 

Oxidation-Reduction. 

. Electrolysis. 

. The Halogens. 

. The Sulfur Family. 

- Nitrogen. 


Phosphorus, Arsenic, Antimony, and Bismuth. 


LABORATORY 


22. 
23. 
24. 


25. 
26. 
27. 
28. 
29. 


30. 


31. 


32. 


33. 
34. 
35. 
36. 


GENERAL CHEMISTRY 


“Considered as a whole, I think this book is one of the best examples of the proper approach to 
beginning chemistry that is available.” Profes:or Bernard O. Heston, The University of Oklahoma. 


Carbon and Its Inorganic Compounds. 

Organic Chemistry I. The Hydrocarbons. 
Organic Chemistry II]. Derivatives of the 
Hydrocarbons. 

Silicon and Its Compounds. 

Boron. 

The Metals. 

The Alkali and Alkaline-Earth Metals. 

Aluminum. 

Transition Metals, I. Groups IVA, VA, VIA, and 
VIIA. Titanium, Vanadium, Chromium, Molyb- 
denum, Tungsten, Manganese. 
Transition Metals, II. Group VIII. 
Nickel, the Platinum Metals. 
Transition Metals, III. Group IB. Copper, Silver, 
Gold. 

The IIB Metals. Zinc, Cadmium, Mercury. 

The IIIB and IVB Metals. Tin and Lead. 

Nuclear Structure and Radioactivity. 

Colloidal Systems. 


Iron, Cobalt, 


Appendix 

Index 

International Atomic Weights of Elements 
Long Periodic Table 


MANUAL AND PROBLEMS 


A complete laboratory manual containing discussions of various types of 


problems and over 400 sample problems with answers. 


229 pages, $2.25. 


If you teach the above course, write for complimentary copies of text and manual. 


RINEHART & CO. 


232 Madison Ave. 
New York 16, N. Y. 
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This modernized, improved B &L instrument gives yon many new convenience 
features and advantages which no other Abbe-type refractometer can offer! : 
® Spare prism set available—no “down” time @ Low position wheel—for operating comfort 
@ Internally mounted glass scale—high visibility © B&L Durisite prism cement—reagent-resist- f 
and accuracy ing, easily cleaned, helps to avoid sample | sx 
contamination 
@ Metal housing — protects scale, moving parts I ‘ 

mproved telescope and compensating system | 
WRITE for complete information and a dem- 
@ Built-in light source—plus reflector for ex- onstration to Bausch & Lomb Optical Co., 642-U . 

ternal light source St. Paul St., 2.0. 
Bausch & Lomb th be D6 R Refractometer 
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Earthquakes in North America 


B. Gutenberg 
California Institute of Technology, Pasadena 


URING THE PAST TEN YEARS consider- 
able progress has been made in determining 
the seismicity in a given area—the frequency 
of occurrence, and distribution of earth- 

quakes. Earlier investigations were based almost com- 
pletely on field observations, but now extensive use 
of instrumental records is possible. This assures much 
more uniform results for the whole earth. The use of 
seismograms in investigations of seismicity was made 
possible by the development of methods which permit 
a rapid caleulation of a function of the earthquake 
energy from instrumental observations. The first seis- 
mogram of a distant earthquake that was recognized 
as such was made on April 17, 1889, when an instru- 
ment at Potsdam wrote a record identified as that of 
a shock in Japan. During the following years instru- 
ments were designed which gave fairly good records 
of distant earthquakes. In 1897, a committee of the 
British Association for the Advancement of Science 
ealled attention to the desirability of observing earth- 
quake waves that had traveled great distances. By 
1899, thirteen stations provided such observations and 
the results were analyzed. In 1904 the number of sta- 
tions reporting had increased beyond one hundred, but 
less than half of them reported wave arrival times 
reliable within about a quarter-minute. From that 
time on, however, it has been possible to locate within 
a few hundred miles all great earthquakes and most 
major shocks. In 1907 the International Central Sta- 
tion at Strasbourg issued the first catalogue giving all 
readings for the larger shocks reported for 1904. 
Thus, starting with 1904, research on seismicity could 
be based on instrumental observations. The system- 
atie publication of such data was discontinued during 
the first world war (when the catalogue for 1908 was 
in press) and later was resumed, starting with the data 
for 1918. For the years 1912 to 1917 summaries for 
selected shocks were published. Detailed data econ- 
cerning arrival times of waves at the reporting seis- 
mological observatories are printed in the “Interna- 
tional Seismological Summaries.” In addition, these 
volumes contain calculated values of the coordinates 
and depths of the earthquake foci and the origin times 
of the shocks. They were formerly compiled at Ox- 
ford, England, and now at Kew. The summaries are 
based on the bulletins that are issued by most seismo- 
logieal stations. Some of these station bulletins con- 
tain in addition to observed times of various phases 


the caleulated amplitudes of the ground motion. With 
this information, it is possible to determine the size of 
the earthquakes. The great importance for research 
of all such station bulletins and international eata- 
logues is obvious. 

There are now roughly three hundred seismological 
stations with accurate time service (at least to the 
nearest second) practically all over the world, inelud- 
ing South Africa, South America, New Zealand, 
Samoa, Australia, and Madagascar in the southern 
hemisphere, and a much denser network in the north- 
ern hemisphere. 

Until about ten years ago the size of an earthquake 
could be estimated only from the observed size of the 
area of perceptibility or of damage or from changes 
found at the surface of the earth. Arbitrary scales 
were applied to such data to find the intensity of a 
shock. For example, in the seale used in the United 
States, intensity II indicates that the shock was felt 
only by a few persons; intensity V, that it was felt 
by everyone, many were awakened, some dishes were 
broken, ete.; intensity VIII indicates slight damage in 
specially designed structures, considerable damage in 
ordinary buildings, great damage in poorly built strue- 
tures; and intensity XII, the maximum, indicates de- 
struction of all structures. A scale of wholly different 
nature, based on instrumental data, was devised by C. 
F. Richter in 1935. He defined magnitude of an earth- 
quake at average (shallow) depth in southern Cali- 
fornia as the common logarithm of the maximum trace 
amplitude expressed in thousandths of a millimeter, 
with which the standard short period torsion seismom- 
eter (period 0.8 seconds, magnification 2800, damping 
nearly critical) would register that earthquake at an 
epicentral distance of 100 kilometers. Magnitude 
M=2 corresponds in shallow earthquakes to a shock 
barely felt; a shock of magnitude 5 causes minor dam- 
age; magnitude 7 is the lower limit of major earth- 
quakes; 83 is the highest magnitude that has been de- 
termined from amplitude data given in individual 
bulletins of seismological stations since 1904. This 
magnitude scale was later extended by Gutenberg and 
Richter to apply to shallow earthquakes occurring in 
other localities and recorded by other types of instru- 
ments. In 1945 Gutenberg devised means for deter- 
mining magnitudes of shallow earthquakes using am- 
plitudes and periods of waves that had traveled 
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through the interior of the earth. He also extended 
the seale to include deep focus earthquakes. It is now 
possible to determine the magnitude of larger earth- 
quakes within a few tenths of the scale from seis- 
mograms at any well-equipped station. The relation- 
ship between magnitude M of an earthquake and its 
energy E in ergs is given roughly by the approximate 
equation log E=12+1.8 M. This holds for any focal 
depth. The data concerning the magnitude and the 
instrumentally determined epicenters and depths of 
foci of earthquakes provide the basis for seismicity 
studies. 

The results of such an investiga- — 


a depth not exceeding 60 kilometers (about 40 miles), 
90 percent of the so-called intermediate shocks, which 
have their sources at depths between 60 and 300 kilo- 
meters (about 40 and 190 miles), and all deeper shocks 
(maximum observed depth approximately 400 miles). 
(2) The Mediterranean and trans-Asiatie zone, which 
includes nearly all remaining intermediate and large 
shallow shocks. (3) Narrow belts of shallow shocks, 
which follow the principal ridges in the Atlantic, 
Arctic, and Indian Oceans. (4) Moderate activity 
associated with rift structures such as those of East 
Africa and the Hawaiian Islands. 


tion of earthquakes recorded over | 
the period from 1904 to 1947 has 
been published by Gutenberg and 
Richter in a book, Seismicity of the 
Earth, published by Princeton Press 
in 1949. Much of the following in- 
formation is taken from this book. 

The use of magnitudes for the 
first time provides reliable informa- 
tion concerning the relative seis- 
micity of all regions of the earth. 
It eliminates the effects of density 
of population and of communica- 
tion facilities on the determination 
of intensities of reported earth- 
quakes, as well as effects of uneven 
distribution of seismological observ- 
atories on seismicity patterns. If 
the magnitude of the earthquakes 
is not considered, distorted appear- 
ance of seismicity maps may re- 
sult from an accumulation of many 
small shocks, which are plotted only 
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in regions well covered by stations 


with sensitive instruments. Thus, Europe—which, ex- 
cept for the Mediterranean area, has a low actual 
seismicity—has appeared on maps in the past as a 
region of relatively high seismic activity. There are 
now five stations reporting magnitudes of earthquakes 
in their routine bulletins, but many more regularly 
furnish amplitude data required for the magnitude 
determination. Magnitude can be determined from 
a seismogram at any station where instrumental con- 
stants are known and where a clear record of an 
earthquake has been written, regardless of the dis- 
tance or depth of the shock. Magnitudes determined 
at different stations rarely differ by more than one 
fourth from the average for a given earthquake. 

The outer part of the earth consists of relatively 
inactive blocks, separated by active zones falling into 
four groups: (1) the cireum-Pacific zone, which in- 
cludes about 80 percent of all shocks with origins at 
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The most extensive inactive block is the Pacific 
basin (excluding the Hawaiian Islands). On the con- 
tinents, most of the ancient shields are quite inactive. 
Between the stable shields and the active belts are 
regions of minor to moderate activity having ocea- 
sional large shocks. Small shocks (magnitude 5 and 
less) apparently occur everywhere. 

A structural are of the Pacifie region—for example 
the Tonga are, the Marianas are, or the northern 
Japan arc—exhibits the following typical features in 
order, beginning at the convex side: (A) a foredeep; 
(B) shallow earthquakes and negative gravity anoma- 
lies along anticlines; (C) positive gravity anomalies 
and slightly deeper shocks; (D) the principal moun- 
tain are (Tertiary or older), with active voleanoes and 
shocks about 100 kilometers deep; (E) an older struc- 
tural are with voleanism in a late stage or extinct, and 
shocks about 200-300 kilometers deep; (F) a belt of 
deep shocks (below 300 kilometers). In some ares 
only a few of these features can be identified; this is 
true of the similar structural ares along the southern 
Alpid front of the trans-Asiatie zone. In parts of 
the Pacific belt (for example, along the coast of the 
continental United States and British Columbia) 
structural ares and the accompanying features are 
absent. In many such sectors (as in California) there 
is strong evidence of block faulting in place of the 
folding characteristic of the ares. 

The seismicity of North America is mainly associ- 
ated with the Pacific belt. Relatively high activity 
oceurs in the area of the Aleutian Islands. The Aleu- 
tian are is a typical Pacific are; it extends from the 
Commander Islands inio central Alaska. Seismic and 
volcanic activity is relatively high. In general, shal- 
low seismic activity follows the northern concave side 
of the Aleutian trench. Intermediate shocks at depths 
down to about 100 miles oceur along the north side of 
the island are. No shocks originating deeper than 200 
miles are known in the area of the North American 
continent. The shocks having depths of approxi- 
mately 60 miles oceur near the line of voleanoes, as 
usual. Shallow shocks in the interior of Alaska rep- 
resent an interior structure. 

Another sector of the Pacific belt extends from 
southeastern Alaska to Puget Sound and includes the 
rather active area of the Queen Charlotte Islands, 
where a great earthquake occurred in August, 1949. 
There are neither well-developed ocean deeps nor 
shocks at intermediate or greater depth in this area. 
The seismie activity decreases considerably in the vi- 
cinity of the state of Washington. There is a clear 
gap between this and the next seismic zone, which be- 
gins about 200 miles off the coast of Oregon. Thence, 
an uninterrupted belt of earthquake foci extends in a 
southeasterly direction. It reaches the coast of north- 


ern California, then follows the coastal area to the 
region of San Francisco and continues inland follow- 
ing the well-known San Andreas fault zone. This 
zone has been traced at the surface as far south as the 
Salton Sea, but the earthquake belt continues along 
the Gulf of California at least as far as the southern 
tip of Lower California. Volcanic activity is low 
along this zone; the few voleanoes, such as Mount 
Lassen, and Tres Virgenes in Lower California, ap- 
pear to be in a late state of activity. 

The next sector to the southeast is one of noticeably 
higher activity. It follows the Pacific Coast from 
Colima in Mexico to Panama. There are two lines of 
active voleanoes, one extending west-east across cen- 
tral Mexico from Colima to Vera Cruz, the other be- 
ginning in Guatemala and extending southeastward 
through Central America. Accompanying the line of 
active voleanoes, once more earthquakes are found at 
depths of somewhat less than 100 miles. Mexico City 
is in the west-east belt of intermediate shocks and 
consequently experiences rather frequent earthquakes; 
however, they usually cause relatively little damage 
as a result of their considerable depth below the sur- 
face. Ocean deeps off the Mexican coast are well de- 
veloped and include the Acapulco deep and the Gua- 
temala trench. Unfortunately, gravity measurements 
are very searce off the whole Pacific Coast of North 
America but the few data available indicate appre- 
ciable negative gravity anomalies, at least off the coast 
of Mexico in the neighborhood of the ocean deeps. 

The earthquake belts mentioned thus far are respon- 
sible for most of the seismic activity in North America. 
In the United States, for example, the California—Ne- 
vada region contains about 90 percent of the whole 
seismie activity. This result is based mainly on in- 
strumental data covering the past 40 years, but is in 
good agreement with historical information. The re- 
maining shocks are partly situated in areas marginal 
to stable masses, partly in regions which have under- 
gone higher tectonic activity in the not too distant 
geological past. The Rocky Mountains and related 
structures, which are of the same age as others belong- 
ing to the cireum-Pacifie belt, show relatively low 
seismicity. 

Other regions with occasional earthquakes include 
the area between Siberia and Alaska. This is trans- 
gressed by the Bering Sea, whose coasts are probably 
of structural significance, since practically all the 
known shocks of the regions are close to them. <Activ- 
ity marginal to the Canadian shield includes a major 
earthquake off Newfoundland in 1929; to the north- 
east, marginal shocks have occurred in Davis Strait 
and Baffin Bay. There is notable activity along the 


St. Lawrence River. 
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The Appalachian belt is a region of fairly frequent 
minor activity. The northeastern part of it is shaken 
occasionally by marginal shocks of the Canadian 
shield, and some moderate earthquakes originate within 
the Appalachian area. Near the Atlantic coast is the 
epicenter of the Charleston (North Carolina) earth- 
quake of 1886. Historically the greatest shocks in the 
United States outside the Pacific area are the earth- 
quakes of 1811 and 1812 in the Mississippi Valley, 
which originated near New Madrid (Missouri) ; their 
magnitudes possibly surpassed magnitude 8. It is of 
interest to note that shocks east of the Rocky Moun- 
tains seem to originate occasionally at depths of about 
30 or 40 miles below the surface, which is near the 
lower limit of “shallow” earthquakes. As a conse- 
quence, these shocks are sometimes felt over a wide 
area without doing any serious damage anywhere. An 
earthquake near Charleston (Missouri), in 1895 oc- 
casioned only minor damage near its epicenter and 
yet was felt from the District of Columbia to New 
Mexico, from Canada to Louisiana. Contrasting with 
these shocks, California earthquakes usually originate 
at a depth of approximately 10 miles; even when they 
cause considerable damage, they have much smaller 
areas of perceptibility. 

The instrumental data furnish information as to 
the contemporary seismicity of any given region. 
However, the historic records where available indicate 
that in most areas the seismicity changes only rela- 
tively little with time; on the other hand, a few re- 
gions are known to have shown a much higher seismic 
activity in earlier periods, and in some instances major 
earthquakes have occurred in regions which have been 
considered inactive. Of the roughly one million earth- 
quakes per year which are potentially strong enough 
to be felt somewhere on earth (magnitude 2 and more) 
about 2 percent occur in the earthquake belt of Cali- 
fornia and Nevada (including the shocks off the coast 
of northern California and Oregon). 

It is possible to make certain statistical statements 
about the frequency and the probability of the occur- 
rence of earthquakes within relatively large areas over 
long periods of time. For example, of the present 
average of about 220 great shocks (M = 7#) and about 
1,200 additional major earthquakes (M=7.0-7.7) per 
century over the whole earth, about 5 and 18 respec- 
tively can be expected to occur in the Pacific United 
States, about 14 great shocks and 65 major shocks in 
Alaska and the Aleutian Islands, and about 11 major 
shocks in the remainder of central, eastern, and north- 
ern North America. It is not possible, however, to 
predict the approximate location or time of larger 
earthquakes, since too little information is available 
on the sources of energy and the processes involved in 
the building up of strain leading to an earthquake. 


Some information on tectonic processes is being 
furnished by geodetic measurements. The U.S. Coast 
and Geodetic Survey has installed a special system of 
triangulation stations and bench marks in California, 
which are checked from time to time. In this way, 
changes in elevation as well as horizontal movements 
over larger areas are found. Such measurements have 
indicated, for example, that during the past 60 years 
the region on the west side of the San Andreas fault 
between San Francisco and San Jose has moved 
roughly 10 feet north relative to the east side. This 
is not a new type of movement; geological evidence 
indicates that this type of movement has persisted 
during many centuries, at least. Wherever rivers flow 
across the fault system the river bed has been dis- 
placed in the same direction—the western side north- 
ward relative to the eastern side. The total amount 
of these displacements is not known. In the neighbor- 
hood of the San Andreas fault some offsets exceed one 
mile; however, no information concerning displace- 
ments in excess of the distances between successive 
valleys can be found in this way. Thus far no definite 
correlation has been found between rocks correspond- 
ing to each other on the two sides of the San Andreas 
fault. 

Records of earthquakes have been used to find the 
direction of the movement at the source and to draw 
conclusions as to the fault movement during a shock. 
It is possible to determine whether the first motion of 
the longitudinal waves is from the source toward the 
station or in the opposite direction. Thus, for ex- 
ample, earthquakes along the San Andreas fault to 
the north of Pasadena begin on the Pasadena records 
with a dilatation toward the source, whereas earth- 
quakes from the San Andreas fault to the east of 
Pasadena start with a compression toward Pasadena. 
The motion in the shear waves can be investigated in 
a similar way. Studies of this type, which have been 
undertaken in California during recent years, have 
fully confirmed the persistence of the movements just 
described. They throw some light on the details of 
the processes in earthquakes. 

It is of interest that similar investigations seem to 
indicate that in Japan, in the Philippines, and in New 
Zealand the prevailing movement is such that the con- 
tinental side is also moving southward relative to the 
Pacific side. However, the data are insufficient for a 
more general conclusion as to movements of the con- 
tinents relative to the Pacifie block. 

Additional information on processes leading to 
earthquakes can be expected from investigations on 
the relation of earthquakes and aftershock sequences 
to rock creep, which Hugo Benioff is undertaking. On 
the basis of the elastic rebound theory, the fault rock 
strain relief which produces an earthquake is propor- 
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tional to the square root of the energy. Consequently, 
in a sequence derived from a single fault system the 
square root of the energy of each shock represents a 
strain release (or increase) increment, and a plot of 
the accumulated sum of such increments against time 
represents the motion of a fault as a function of time. 
The method thus appears to provide a means for ob- 
serving tectonic movements in progress. The energy 
is derived from magnitudes of earthquakes as deter- 
mined by Gutenberg and Richter. In the case of 
aftershock sequences, Dr. Benioff has found that creep 
curves exhibit either simple compressional elastic creep 
of the fault rock or compressional elastic creep release 
followed by shearing elastic creep release. 

Study of a number of earthquake sequences occur- 
ring in all the active regions of the world has revealed 
that most of them form ereep series. Many types of 
creep are represented, such as constant velocity creep, 
exponential velocity creep, elastic creep, and elastic 
flow creep. Individual sequences may have linear ex- 
tents of 20° to 30° of latitude, as in the ease of the 
South American and Tonga sequence, and the evidence 
strongly suggests that they are derived from move- 
ments of single mechanical units. The deep focus 
Tonga sequence exhibits elastic creep which continued 
some 25 years, thus demonstrating that at depths of 
650 kilometers rock masses can support elastic creep 
stresses without appreciable flow for many years. 
Unfortunately, data available for this type of research 
cover too short a period to permit conclusions to be 
drawn as to the exact processes involved. In some of 
the series investigated by Dr. Benioff, discontinuities 
in the rate of movement were observed within the short 
interval of time during which instrumental records 
are available. Other sequences appear to exhibit no 
evidence of a discontinuous change in rate since 1904. 

Still another type of approach could start with 
stresses to be expected from theoretically derived 
forees—such as those connected with contraction or 
expansion of the earth, or suberustal currents—and 
their effect on geological structures. All ideas dealing 
with forces and structures are by far too controversial 
to permit the drawing of conelusions concerning ex- 
pected seismicity, but data obtained from earthquakes 
and artificial explosions are at present the most reli- 
able basis for hypotheses connected with tectonic and 
structural problems. The distribution of earthquakes 
and the other observed phenomena in the Pacific are 
structures leave little doubt that there is a great dif- 
ference between the structure of the Pacifie crustal 
layers and the structure of crustal layers in the con- 
tinents and in the Atlantic. 

A change in surface structure occurs at some point 
off all Pacific coasts. In the western and southwestern 
Pacifie the boundary is given by the so-called Marshall 


line or andesite line, which separates the more ande- 
sitie material on the continental side from the less 
andesitie on the Pacific side. This line is known to 
run to the east of the Japanese, Marianas, and Philip- 
pine Islands and crosses the Caroline Islands leaving 
Yap and Palau on the continental side. It turns 
sharply to the east near the northwestern end of New 
Guinea and later passes between Samoa (which is on 
the Pacific side) and the Tonga Islands (on the con- 
tinental side). Near Samoa it turns southward and 
remains to the east of the Kermadee Islands and of 
New Zealand. Its location in the eastern Pacific is 
not known, since no islands ean be used there for 
locating the line, but it appears to follow along the 
coast of North America at a distance which varies 
from place to place. The andesite line is the intersec- 
tion of a deepgoing surface of discontinuity with the 
surface of the earth. The difference in structure on 
its two sides provides one of the reasons for the ac- 
cumulation of earthquakes along the line. The fact 
that in many areas a belt of large negative gravity 
anomalies parallels the andesite line indicates tectonic 
processes extending to rather large depth. The deep 
foeus earthquakes are connected with these processes, 
and the fact that the very deep shocks oceur nowhere 
on earth except near and inland of the andesite line is 
another indication of the unique structure of the Pa- 
cifie basin. 

All information available for the Atlantic side of 
North America indicates that the transition from the 
continent to the bottom of the Atlantic is rather grad- 
ual. Although granitic material is probably missing 
in the deeper parts of the Atlantic basin, as shown by 
recent seismic explorations by W. Maurice Ewing and 
his collaborators, deeper continental material may be 
present throughout the bottom of the Atlantic Ocean. 
In contrast with the Pacifie coasts, there are no earth- 
quake belts surrounding the Atlantic or the Indian 
Ocean. However, earthquakes and voleanoes occur 
along the mid-Atlantie ridge. In contrast with this 
ridge and similar ridges with seismic activity in the 
Indian Ocean, no ridges of the Pacifie show any earth- 
quake activity, with the exception of the area near the 
Hawaiian Islands. 

There is no agreement on any hypothesis as to the 
ultimate source that furnishes the energy for earth- 
quakes. Perhaps they are connected with differences 
in heat production in the various units of the earth’s 
erust. Laboratory experiments indicate that much 
more radioactive heat is generated in granitic material 
than in the more basic material (simatie rocks) of 
the deeper layers and much less in the ultrabasie ma- 
terial which probably extends relatively close to the 
surface in the Pacific area. There is, in addition, the 


effect of the temperature difference between ocean 
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bottom (which is kept at a temperature near 0° C by 
the deep water in the oceans) and the temperature of 
roughly 200° C at the corresponding depth under the 
continents. Subcrustal currents may be a consequence 
of this horizontal temperature gradient. This may be 
combined with the fact that the structural ares along 
the Pacific boundary are usually interpreted as due to 
forces either pushing or drawing subcrustal material 
downward toward the foredeeps, with compensating 
movements elsewhere. However, we know too little 
about the details of these processes. 


During recent years it has been a very common ex- 
perience in geophysics that hypotheses concerning the 
structure and the processes in the earth’s crust have 
become less and less certain as data aceumulate; fre- 
quently the fact is revealed that the approximations 
used were not as good as was believed. There is little 
doubt that the number of recognized unsolved prob- 
lems is increasing rather than decreasing in practically 
all fields of geophysics. The hope of explaining and 
predicting earthquakes seems to be more remote aow 
than at any previous time. 


Ray Lyman Wilbur: 1875-1949 


Robert E. Swain 


Stanford University, California 


AY LYMAN WILBUR, chancellor of Stan- 

ford University, died on June 26, 1949. A 

heart infection contracted about five years 

before had impaired his health and caused 
him to lead a more cautious life, yet up to within a few 
days of his death he went regularly to his office in the 
Hoover Library, maintained an active interest in pub- 
lic affairs and in Stanford University, and kept up 
with an extensive correspondence. 

Dr. Wilbur was of English ancestry. His forebears 
came to Massachusetts in early colonial days, fought 
in the Revolutionary War, and were prominent in the 
life of the Commonwealth. One branch migrated to 
the Roger Williams Colony in Rhode Island; the next 
generation moved on to western New York; and the 
grandfather of Ray Lyman Wilbur went thence to the 
Western Reserve, which became Ohio. His father was 
born there, grew up in time to serve in the Civil War, 
studied law at the University of Michigan, married 
and, in keeping with the ancestral tradition, moved on 
westward to Boonesboro (now Boone), Iowa, where 
Ray Lyman Wilbur was born on April 13, 1875. 
Eight years later the family went to the new settle- 
ment at Jamestown in the Dakota Territory, and 
thence to Riverside, California, in 1887. 

Graduating from the Riverside High School at sev- 
enteen, young Ray entered Stanford University with 
the class of ’96, having chosen Stanford “because it 
had no ivy on its walls.” He was tall and lank, six 
feet four inches in height, and had a marked resem- 
blance in stature and countenance to young Abraham 
Lincoln. The nationwide depression of the nineties, 
and a failure in the orange crop in southern Cali- 
fornia, threw him largely. on his own resourees to work 
his way through the university. An early employment 


as a laboratory assistant in his major department, 
physiology, helped out. 

He soon became acquainted with a young sophomore 
majoring in geology, named Herbert Hoover, who was 
also working his way through Stanford and roomed 
in the same men’s dormitory, Encina Hall. Both had 
native qualities for leadership and teamed up on vari- 
ous student body issues, and thus began a close friend- 
ship which went on through life. 

Wilbur graduated from Stanford in 1896, was 
awarded the master’s degree the following year in 
physiology, and received the M.D. degree in 1899 
from the Cooper Medical College (later to become the 
Stanford Medical School) in San Francisco. He was 
an instructor in physiology at Stanford (1896-97) 
and an assistant professor (1900-03). He engaged 
in postdoctorate work in medicine in Frankfurt-am- 
Main (where he worked for a time in Paul Ehrlich’s 
laboratory) and in London (1903-04), and at the 
University of Munich in 190910. After a few years 
of private practice in Palo Alto he became professor 
of medicine in 1909 and the first dean of the new 
Stanford University Medical School in 1911—a posi- 
tion which he resigned to accept the presidency of 
Stanford in 1916. 

In the ensuing three decades he rose to eminence 
in three broad fields of human endeavor: in the med- 
ical sciences, in higher education, and in public affairs. 
In each separate field, the service he rendered was 
distinguished enough to give him high rank among the 
men of his time. 

In medicine he rose rapidly in influence as a teacher, 
practitioner, and administrator. His lectures were 
models of clear, precise statements, backed by a sound 
knowledge of the fundamental sciences, and sparkling 
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with homely epigrams. He had an almost uncanny 
ability in diagnosis, often picking up some obscure 
symptom as the key to a startling revelation of the 
cause of the illness of a patient. Dr. Wilbur once 
told me that one of the finest compliments he ever 
received came from the Chinese cook who had served 
the Wilburs faithfully for many years but retired to 
live with his family in Palo Alto when Wilbur took 
over the presidency of Stanford. One day upon re- 
turning from a trip east he found his old servant, 
anxiously waiting for him on the train station plat- 
form. IIe wanted Wilbur to come and see his sick 
wife right away. “Haven’t you had another doctor?” 
Wilbur asked. “Yes,” the Chinese answered, “I have 
doctor; but other doctor he come, look; you come, 
look, see!” 

That old Chinese cook had put in a few words what 
all who knew and worked with Wilbur over the years 
would record as an outstanding attribute. He had 
quick lenses, the mental recordings were clear and 
sharp, and the decisions reached were sound to a re- 
markable degree. 

Reasonable brevity will not permit more than sum- 
mary reference to his work in the field of human 
health after he became president of Stanford. With 
few exceptions, as when President Harding was 
stricken in San Francisco in 1923, he let the curtain 
fall on the practice of medicine, even as a consultant, 
but his professional interest in medicine and human 
health was maintained at a high level. This is re- 
flected by his work on a number of important com- 
missions, and by his election to the presidency of 
several national organizations, one of them being the 
American Medical Association (1923-24), seven years 
after he had given up his medical school deanship to 
become a university president. This is one of the 
greatest honors in medicine and a post of great re- 
sponsibility. After the completion of his term of 
office he continued to exert wide influence on matters 
of policy and attended the annual meetings of the 
association as chairman of the Council on Medical 
Education and Hospitals. Among his last important 
undertakings were his chairmanship of the Baruch 
Committee on Physical Medicine (beginning in 1943) ; 
and his service on the Medical Services Committee of 
the Hoover Commission (beginning in 1948). 

Particular reference may well be made to his work 
as chairman of the Committee on the Cost of Medical 
Care (1927-’32), which was financed by several foun- 
dations. This was in the pioneering days of a move- 


ment which was then, as now, highly controversial. 
The committee’s final report, published under the title 
Medical Care for the American People, is a classic¢ 
example of the way in which a broad question should 
The key to its pro- 


be studied and reported upon. 


gram lay in providing the opportunity, for those who 
chose to take advantage of it, to obtain needed medical 
care for themselves and their children on a local pre- 
paid medical plan, in sharp opposition to compulsory 
federal control of medicine. The committee’s sug- 
gested plan at first was vigorously opposed by many 
who regarded it as a step down the road to “social- 
ized medicine.” It lay dormant for several years, and 
then Wilbur took the lead in putting into effect 
some phases of it in organizing in 1939 the California 
Physicians’ Service, of which he became the first presi- 
dent. This has had a spectacular growth and is be- 
coming a model for nationwide voluntary health insur- 
ance programs. 

Ray Lyman Wilbur was president of Stanford Uni- 
versity for over a quarter of a century, from 1916 
to 1943. The period will stand out as an epoch in the 
history of the university. To him a university was a 
company of real scholars engaged in teaching and 
research, and at every turn he devoted his efforts to 
promoting their work. Coming in as a young man 
forty years of age, he soon won the confidence of those 
older men (some of them his former teachers) who 
under David Starr Jordan, Stanford’s first president, 
had helped to carry the young university through its 
first formative years. He built up an academie struc- 
ture marked by simplicity and reasonable relief from 
the heavy burden of committee service by members of 
the faculty. New developments soon began to take 
shape: the adoption of the four-quarter system pro- 
viding for the full use of the university all through 
the year; the development of self-government by the 
student body, with the administration of a singularly 
successful honor code to govern examinations and 
standards of student conduct; a plan of independent 
study under proper supervision for the exceptional 
student; the grouping of related departments into 
schools so that a student could move about more freely 
in the general field of his interest; and, as one of his 
last acts, the launching of a School of Humanities, 
which took on the scope of a liberal arts college; to 
list only a few. All have stood the test of time. 

From the outset of the junior college movement in 
California, Wilbur was one of its staunchest advoeates, 
foreseeing clearly the day, now long past, when the 
universities in this rapidly growing western common- 
wealth could not carry the load without weakening 
seriously the work which they alone are able to do in 
the graduate and professional years. There are today 
52 junior colleges in California, with 171,865 students. 
Stanford faced the question boldly in 1916 by placing 
a sharp limitation on the number of new students who 
could enter in any year with less than junior year 
standing, thus opening the doors to many more upper 
division and graduate students. 
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Dr. Wilbur delegated many official functions freely, 
and let it be known that this delegation carried full 
responsibility. One characteristic example was when 
he left for Washington, to be gone four years as Sec- 
retary of the Interior. When he bade farewell in his 
office to the faculty member who was to serve as acting 
president of Stanford during his absence, he simply 
said: “This is now your job, not mine, while I am 
away in Washington. Don’t mind about referring 
things to me. Go ahead and do them yourself. If 
anything should come up on which I can be helpful, 
drop me a line. You will have a prompt answer.” 
For the ensuing four years that letter file is thin, 
and made up largely of the sender’s own letters re- 
turned at once with a serawled suggestion on the 
margin which never failed to go straight to the heart 
of the issue. 

One of his striking attributes was his ability to 
reach a decision, clear and sharp, if the facts were at 
hand, with amazing swiftness. A caller at his office 
on some troublesome question often found that, even 
before he had fully stated the ease, the smiling presi- 
dent had picked out the issue, diagnosed it clearly, and 
was ready with the answer. There had been no 
lengthy exchange of views, no wrinkling of brows. To 
some this had a touch of humiliation. There was an 
element of abruptness in his action which was not 
intended, nor was it put on. This attitude made him 
a brilliant diagnostician in medicine as well as a great 
administrator; but he moved too fast for some people. 
It was also his habit to spend no time in giving his 
reasons for reaching a controversial decision onee it 
had been made. IIe never showed much interest in 
speaking in self-defense. On the other hand, he had 
unending patience and persistence in achieving objec- 
tives which he knew had to ripen in the minds of others 
and await a more favorable time, but he would not 
clutter up his day trying to take the whirlpools out 
of the stream. Ile could wait, as he often did, but he 
did not drift. 

Although he was without fear, never ran away from 
trouble, even cheerfully taking over the troubles of his 
subordinates on countless oceasions, and was often 
outwardly abrupt in his action, he had at the same 
time an infinite capacity for understanding to which 
all who knew him well will testify. He was by nature 
kind and tolerant and sympathetic, never bitter or 
vindictive or moved to anger, whatever the provoca- 
tion. Ile never ignored or scorned opposition, and 
had a rare sense of wit and humor which often flashed 
out, unheralded, even when serious matters were under 
heated discussion. 

Common sense was revealed in his simple phrasing 
and homely epigrams. Once, when asked to give his 
idea of the key to success, he replied, “My suggestion 


is this: Think before you act; keep on thinking while 
you act; but act.” And, “I have always been attracted 
by the out-of-doors, by birds, and fish, and rough 
people. I have always preferred the lizard with the 
blue belly to the lounge lizards.” Or, “Anyone can 
fish in a quiet and reposeful inlet, but it takes real 
men to fight the tides and storms where the best fish 
are.” IIe liked “the smell of a campfire and the lusty 
ery of a healthy baby better than the easy chairs of 
clubs or learned dissertations.” 

Thus he went baek to his life in open country to 
illumine his thinking on human problems, for he loved 
outdoor life. Nearly every year in late summer or 
early fall for over twenty-five years he went with a 
group of old friends into the rugged Siskiyou moun- 
tains of California, remote from any outpost, up a 
rocky trail by packtrain, to a log cabin on the bank 
of a tributary to the Klamath River. There were 
good fishirg, deer in season, and waterfalls, deep, 
shady pools, companionship around a huge fireplace, 
and complete relaxation. IIe was as skillful in wing 
shooting as in fishing, going every year during the 
open season, on week-ends, to his shooting club in the 
Colusa rice fields along the Sacramento River, and 
always getting his full limit of birds. 

A comprehensive, farsighted grasp of big questions 
is reflected in every segment of his career. For ex- 
ample, he was one of the founders of the Institute of 
Pacific Relations and chairman of the institute’s first 
session in Honolulu in 1925. It was one of the tough- 
est assignments ever made to any man, Chester Rowell 
once told me, for here were delegates representing na- 
tions with the greatest possible differences in lan- 
guages, customs, and historical backgrounds. Wilbur 
saw clearly that more rapid intereommunication among 
the nations and tribes of the Pacific basin meant that 
this could become another world arena, staged for 
trouble, unless more friendly and understanding rela- 
tions could be developed. He supported the institute 
because, as he put it, “The Institute of Pacifie Rela- 
tions attempts to provide a background free from the 
ordinary inhibitions which keep us from sceing eye to 
eye with the other man. It is an equal forum for 
equals, open, regardless of race, ereed, or country, 
where men and women of good spirit seck to discover 
those things on which they ean agree rather than to 
make a cult of disagreement.” Here was a sound 
pattern for the promotion of international understand- 
ing. It was notably successful, and it will grow in 
inflnenee as the memories of the last world war fade 
out; for it has had the right spiritual cast ever since 
its founding. 

As Seeretary of the Interior under President 
Hoover, he and “the Chief” made an incomparable 
team. Both had wide experience in frontier life, 
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were scientifically trained, were well acquainted with 
the vast undeveloped resources of the nation, and 
knew well how quickly reekless depletion would ex- 
haust them. Almost overnight, the Department of the 
Interior became, in effect, a department of conser- 
vation—conservation of forests, of oil and gas, of 
water for irrigation and falling water for power, of 
animal life, particularly cf the migratory waterfowl], 
of the vast grazing lands of the public domain of the 
West, and of public health. To this task Wilbur 
brought the same wisdom, courage, integrity, and in- 
eredible capacity for dispatching business which he 
had shown in university administration. His execu- 
tive assistant (Northeutt Ely) tells me that the first 
day Wilbur walked into his office he found there a 
filing cabinet, four drawers deep, labeled “Suspense.” 
His first official act was to throw it out. Matters that 
reached his desk in the morning were decided or re- 
ferred out for action or study by night. When he 
was told a contract could not be closed in the six weeks 
available, he said that anything could be done in six 
weeks—you could write a dictionary if you had to. 
When he left office, construction on the Hoover Dam 
was a year and a half ahead of schedule and well 
within cost estimates. 


Wilbur was a believer in early marriage as one of 
the keys to a happy and successful family life. Ie 
was twenty-three and a student in the medical school 
when he married Marguerite Blake, Stanford ’97, and 
their five children were all married in their early 
twenties. Twenty-two grandchildren and two great 
grandchildren survive him. 

Among Dr. Wilbur’s published works are Stan- 
ford Horizons, The Hoover Policies (with Arthur M. 
Hyde), Conservation (with William Atherton Du- 
Puy), Hoover Dam Contracts (with Northeutt Ely), 
The March of Medicine, and Iuman Hopes. In the 
last few years of his life he used what spare time he 
was able to find in working on his autobiography and 
had the manuseript work for it practically completed. 

Many honors came to him, among them more than 
a score of honorary degrees; The William Freeman 
Snow Medal, awarded by the American Social Hygiene 
Association, “for distinguished service to humanity”; 
the title of Commander, Order of Leopold II; the 
IIonor Cross of the German Red Cross; and the title 
of Chevalier, Legion d’IIonneur, of Franee. 

As Tlerbert Hoover has stated it, “Ilis loss leaves 
a gap in all our lives. America is a better place for 
his having lived in it.” 
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Preliminary Note on the Occurrence of a 
New Protistan Parasite, Dermocystidium 
marinum n. sp. in Crassostrea 

virginica (Gmelin)* 


J. G. Mackin, H. Malcolm Owen, and Albert Collier* 


Texas A. & M. Research Foundation, Grand Isle, Louisiana, 
and Louisiana Department of Wildlife and Fisheries, 
New Orleans 


During the course of extensive investigations on oyster 
physiology, ecology, mortality, and histology in Louisiana 
and other Gulf states the authors, separately and inde- 
pendently, discovered a hitherto undescribed parasite of 
oysters. Comparison of notes and materials has confirmed 
that we have been observing the same parasite, and pres- 
entation of this preliminary report and a description of 
the parasite now seem desirable. In spite of the fact 
that studies have indicated a wide distribution of the 
organism, the authors are not aware of any previous re- 
port by investigators in the Gulf of Mexico or other re- 
gions. 

The genus to which this parasite belongs was described 
(8) by Perez (1907) as Dermocystis. This name being 
preoccupied by Dermocystis Stafford (1905), the new 
name, Dermocystidium, was published by Perez (9) in 
1908. In 1913 Perez (10) gave an extended description of 
the genus. Because of certain variations in morphology, 
the authors feel that the parasite found in the oyster is 
specifically distinct from any previously described species. 

Inasmuch as Perez (1913), in his study of the type 
species, D. pusula, purposely abstained from designation 
of those characters of generic rank, as opposed to those 
of specific value only, there exists today no clear-cut 
generic diagnosis. Also it is obvious from a study of the 
descriptions of sulsequent additions to the genus that 
many obscurities of cyclic development still exist—a fact 
which makes an attempt to designate generic characters 
still undesirable. The following description, therefore, 
omits any such analysis. 


Dermocystidium marinum n. sp. 


Studies of numerous stained sections and fresh prepara- 
tions show that the most characeristie stage is a nearly 
spherical spore, 3 4 to 10 » in diameter (Fig. 1A); the 
majority are 5 to 7 yw. Characteristically the cell con- 


1The authors wish to acknowledge the able collaboration 
of Dr. S. II. Hopkins of the Texas A. & M. Research Founda- 
tion as a critic and bibliographer. and Dr. C. E. Renn, Johns 
Hopkins University, Sanitary Engineering Department, for 
invaluable criticism. Mr. Joseph Drokop, Mr. Joseph Bell, 
Mr. L. L. Walters, Mrs. Harry Bennett, Mr. Sammy Ray, and 
Mr. D. A. Wray. all assistants to the authors, have made dis- 
tinctive contributions to this study. 

2 Address: 526 Madison Blanche Building, New Orleans, 
Louisiana. 
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tains a very large, slightly eccentric vacuole containing a 
large polymorphic refringent inclusion body, hereafter re- 
ferred to as a vacuoplast. The cytoplasm of the cell 
forms a rather thin peripheral layer of alveolar nature, 
which is thicker on the side containing the nucleus. Oc- 
easionally the cytoplasm presents a slightly fibrous ap- 
pearance and often contains aggregations of deep staining 
granules which are identical in staining reaction to the 
vacuoplast. The nucleus in the spore stage consists of 
a compact endosome surrounded by a clear zone usually 
free of chromatin material. The entire nucleus is ordi- 
narily oval, the membrane cften indistinct. 

The vacuoplast, when well formed, stains in shades of 
gray to black with Heidenhain’s iron hematoxylin and 
stains a very light rose or diffuse pink with Delafield’s 
hematoxylin and eosin. Because the vacuoplast stains 
heavily at the surface and less deeply internally, it often 
has the appearance of being hollow. Morphologically it 
may be a nearly prefect sphere, a lobular body, branched. 
or beaded. Often it is represented by several separate 
bodies or is broken into a large number of small granules. 
many of which may be distributed in small subvacuoles of 
the cytoplasmic layer (Fig. 1A and 1D). 

Occasionally binucleate stages are seen (Fig. 1C), the 
significance of which is not yet clear. Developmental 
stages of the spores usually have a vesicular type of 
nucleus, with some distributed chromatin and a less defi- 
nite vacuole and vacuoplast (Fig. 1D). 

In reproduction, segmentation of the nucleus occurs 
with subsequent distribution of the daughter nuclei, fol- 
lowed by condensations of cytoplasm around each (Fig. 
1B), and this in turn is followed by cytoplasmic cleavage 
and final liberation of sporelike cells by rupture of the 
thin containing membrane. The number of such cells 
produced is indeterminate, but occasionally as many as 
thirty may result from division of a single mother cell. 
Their size at liberation varies greatly. 

There are indications that endogenous budding occurs 
by a process of successive delaminations, producing spores 
of unequal size in an enveloping membrane formed from 
the parent ecll. Any tissue of the host may be infected. 
common localizations being in the intestinal epithelium, 
adductor muscle, gills, mantle, and heart, or in cases of 
heavy infestation all tissues may be invaded. Develop- 
ment of the parasites is often intracellular in phagocytic 
or connective tissue cells. 

Type host: Crassostrea virginica, the commercial oys- 
ter of the Atlantic and Gulf coasts. 

Type locality: Sugar House Bend in the southern part 
of Barataria Bay, Jefferson Parish, Louisiana. 

Type slides: In the collections of the authors. 

The most closely related species is probably Dermo- 
cystidium salmonis Davis 1947 (3). D. marinum differs 
specifically from the latter species in (1) the extreme 
polymorphism of the vaecuoplast, (2) in the apparent 
lack of a definite reproductive cycle involving simple 
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binary division of the protoplasm, (3) in the possession 
of stages in multiple cleavage not described by Davis for 
D. salmonis, and (4) by the difference in host, D. sal- 
monis being parasitic on gills of the chinook salmon. 


Fig. 1. 
hain’s iron haematoxylin and eosin. 


Drawings from specimens stained with THeiden- 
A—A mature spore 
with marked’y irregular vacuoplast, cytoplasmic inclusions, 


and very large vacuole. B—Multiple fission resulting in 
several daughter cells. C—A binucleate stage with chro- 
matin in diffuse condition, and showing beginning vacuola- 
tion of the cytoplasm. D—An immature spore with small 
vacuole and vesicular nucleus. The radiating fibers from 
the endosome are not commonly seen. 


All other described species of Dermocystidium have 
hosts confined to fresh-water environments, the estuarine 
environment of D. marinum being unique. 

A small body of literature has been built up on Dermo- 
cystidium. At the present time the known species include 
D. pusula (Pérez) 1907, D. branchialis Léger (7), 1914, 
D. ranae Guyénot and Naville (4), 1921-22, D. daphniae 
Jirovee (5), 1939, D. vejdovskyi Jirovee (6), 1939, and 
D. salmonis Davis (3), 1947. Hosts inelude various spe- 
cies of salamanders of the genus Triturus, frogs of the 
genus Rana, several fishes including trout, pike, and sal- 
mon, and one invertebrate, Daphnia magna. All species 
excepting one have been reported from localities in 
France, Germany, and Ireland. One species only is re- 
corded in the United States, D. salmonis Davis, from the 
Sacramento River, California. 

Several closely related genera are known, but the 
evaluation of most of the relationships is a problem for 
the future. At present it seems certain that Blastocystis 
Alexeieff 1911 is the nearest well-established genus. The 
relationship is based on certain parallels of staining re- 
action of the nucleus and the vacuoplast. For an exhaus- 
tive treatment of staining reactions ef Blastocystis see 
Bach and Kiefer (2), 1923, and for Dermocystidium see 
Perez (10), 1913. Also, there are definite parallels of 
developmental eyele including production of what Alexei- 
eff (1) considered to be ascospores. 

Data aequired thus far independently by each author 


show the association of this organism with dead or dying 
oysters under certain environmental conditions, the limits 
of which can be reasonably well defined. The chief eon- 
trolling factors appear to be temperature and salinity, 
low temperature and low salinity evidently retarding the 
development of the infestation. 

Oysters in all conditions of health are susceptible to 
infestation, but factors resulting in fatigue, such as 
spawning, and miscellaneous adverse environmental con- 
ditions accelerate the intensity and spread of the or- 
ganism. 

Investigations of the taxonomy, physiology, ecology, 
and distribution of this parasite covering the geographi- 
eal range of Crassostrea virginica are still in progress. 
A full report will be published elsewhere at a later date. 
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Action of Penicillin on Bacterial Utilization 
of Amino Acids and Peptides* 


Sofia Simmonds and Joseph S. Fruton 
Yale University, New Haven, Connecticut 


In a previous communication (5), there was reported 
the isolation of 2 rodlike, Gram-negative bacillus from a 
contaminated solution of L-leucylglyeine in 0.9% NaCl. 
This organism, termed strain SF, grew satisfactorily in 
a solution of 0.1 M L-leucylglycine in physiological saline, 
but did not grow when the dipeptide was replaced by 
a mixture of 0.1 M L-leucine and 0.1 Mm glycine. Only 
poor growth was obtained in the presence of 0.1 M L-leu- 
cine. Addition of glucose to these media did not alter 
appreciably the extent of bacterial growth. 

The growth response of strain SF has now been studied 
in a more complex basal medium which contains, per 
liter, 5 g NaCl, 0.2 g MgSO,-7H.0, 2 g KUH.PO,, 2 g 
K.HPO,, and 1 ml of the trace element solution described 
in reference 3. Maximal growth in the presence of L-leu- 
eylglycine, dissolved in this medium, was attained at a 
dipeptide concentration of 0.005 M, and subsequent 
growth studies with the dipeptide or its component amino 
acids were conducted at this molar concentration for each 
test compound. In these experiments, Evelyn colorimeter 
tubes containing the test solutions (final volume, 10 ee) 
were inoculated with approximately 10° organisms, and 
the slanted tubes were shaken (120 oscillations per min) 
at 30°C. The extent of bacterial growth was measured 


2This study was aided by a grant from the Rockefeiler 
Foundation. 
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turbidimetrically in an Evelyn colorimeter (filter No. 
540). 

In contrast to the failure of strain SF to grow on a 
mixture of L-leucine and glycine in 0.9% NaCl, bacterial 
growth is observed when these amino acids are present 
in equimolar proportions (0.005 M) in the new medium. 
Whereas the final turbidity ultimately attained under 
these conditions is equal to that observed in the presence 
of an equivalent quantity of L-leucylglycine, growth on 
the amino acid mixture is considerably slower than with 
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Fic. 1. Representative growth curves for strain SF in 
the presence of L-leucylglycine (LG), of a mixture of L-leu- 
cine and glycine (L+G), of L-leucine (L), and of glycine 
(G). The concentration of each test compound was 0.005 M. 
To facilitate inspection of the curves, the observed density 
readings (2-log galvanometer reading) have been omitted. 


the dipeptide (ef. Fig. 1). As will be seen from the data 
in Fig. 1, strain SF also can grow, albeit slowly, cither 
on 0.005 M L-leucine or on 0.005 uM glycine. The com- 
paratively small extent of bacterial growth observed with 
the latter amino acid may be attributed to the fact thai, 
under the conditions of these experiments, the organic 
test compounds must serve as the sole sourees of both 
the nitrogen and the carbon required for growth. When 
the glycine concentration is raised to 0.01 M, growth is 
somewhat inhibited, and complete inhibition is observed 
at a level of 0.03 aw. 

The availability of a bacterial strain which grows in a 
simple synthetic medium, and which shows a pronounced 
nutritional preference for a peptide rather than a mix- 
ture of the amino acids of which the peptide is composed, 
invited the examination of the influence of antibacterial 
agents on its growth. If antibiotics such as penicillin 
affected the nitrogen metabolism of this organism, this 
effect might be different depending on whether the or- 
ganism was grown in the presence of a peptide or of the 
component amino acids. The data in Fig. 2 deseribe the 
result of a representative experiment in which strain SF 
was inoculated into media containing cither L-leucylgly- 
eine or a mixture of L-leucine and glycine, together with 


increasing quantities of penicillin G sodium salt (Pfizer). 
In these tests, freshly prepared filter-sterilized solutions 
of penicillin were added, immediately before inoculation, 
to the autoclave-sterilized media. 

It will be seen from Fig. 2 that while 500 Oxford units 
(O. u.) per ml inhibited bacterial growth only slightly in 
the presence of the peptide, smaller quantities of penicil- 
lin (1-10 O. u. per ml) exerted a striking inhibitory ef- 
fect when the peptide was replaced by the mixture of the 
component amino acids. 
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Fic. 2. Representative growth curves showing the effect 
of varying concentrations of penicillin on the growth of 
strain SF in the presence of 0.005 M L-lencylglycine (LG, 
solid lines) and of a mixture of 0.005 M L-leucine and 0.005 
M glycine (1.+G, dash lines). The concentration of penicil- 
lin, in Oxford units per ml, is given in parentheses for each 
curve. To facilitate inspection of the curves, the observed 
density readings (2-log galvanometer reading) have been 
omitted. 

Information as to the mechanism of the inhibitory ac- 
tion of penicillin on the growth of strain SF in the pres- 
enee of the amino acid mixture was provided by experi- 
ments in which each of the two amino acids served as the 
sole organic nutrient in the medium. When L-leucine was 
present, some inhibition was observed at 5C0 O. u. per ml, 
but not at the lower levels of penicillin employed. On 
the other hand, bacterial growth in the presence of gly- 
cine was markedly inhibited by 5 O. u. of penicillin per 
ml. This indicates that the inhibitory action of penicil- 
lin on the growth of strain SF in a medium containing 
L-leucine and glycine may be attributed largely to its 
interference with the utilization of glycine. 

In view of the known bactericidal action of penicillin, 
it was necessary to determine the extent to which the 
number of viable cells originally present in the inoculum 
had been reduced during the early hours of the experi- 
ments in which marked inhibition of growth was observed. 
Plate counts were performed, therefore, on aliquots re- 
moved from the tubes at 5 hr and 10 hr after inoculation 
and, as will be seen from Table 1, a marked bactericidal 
effect in the presence of L-leucylglycine was evident with 
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500 O. u. of penicillin, but not at the lower penicillin 
levels. With the mixture of L-leucine and glycine, how- 
ever, some killing was observed at 10 O. u. per ml (after 
10 hr), but no appreciable effect was noted at 5 O. u. per 
ml. It may be concluded, therefore, that the inhibition 
of bacterial growth by 1-10 O. u. of penicillin per ml 
eannot be attributed to a bactericidal effect, but appears 
rather to be due to an inhibition of the utilization of 
glycine for growth. 

In view of these results, the hypothesis may be offered 
that the assimilation of glycine by strain SF involves its 
prior incorporation into a peptide, and that the bacteri- 
ostatic action of penicillin is due to an inhibition of 
peptide synthesis. If this interpretation is correet, it 
may be hoped that further studies of the action of peni- 


TABLE 1 


EFFECT OF PENICILLIN ON VIABLE CELL COUNT OF STRAIN SF 


Total viable cells per tube x 10° * 


Penicillin 
(Oxford units L-Leucylglycine L-Leucine + glycine 
per ml) 

Shr 10 hr Shr 10 hr 

0 ia 1.7 0.59 0.97 

1 3.8 1.9 0.93 1.8 

5 0.82 1.4 0.47 0.64 

10 1.1 1.1 0.62 0.32 
500 0.52 0.17 0.13 0.0075 


*Immediately after inoculation, each tube contained ap- 
proximately 1.1 x 10° cells. 


eillin, and of other peptide antibiotics, on the utilization 
of amino acids and peptides by strain SF, as well as by 
other microorganisms, may serve to elucidate important 
aspects of tle biosynthesis of peptide bonds. 

Clearly, if incorporation into a peptide is an obligatory 
step in the assimilation of glycine by strain SF, it must, 
of necessity, be coupled to a process that will provide the 
requisite energy for peptide synthesis. Such an energy- 
yielding process may well be associated with the dis- 
similation of the carbon skeleton of the amino acids, and 
especially that of leucine. As has been shown by Gale 
and Taylor (1, 2), the assimilation of some amino acids, 
notably glutamic acid, by Staphylococcus aureus requires 
the concomitant occurrenee of energy-yielding reactions. 
These authors also made the significant discovery that 
penicillin impairs the ability of this organism to assimi- 
late glutamie acid. 

It is of interest to reeall the recent observation (4) 
that the dipeptide glyeyl-L-leucine exerts a bacteriostatic 
effect on the growth of a leucineless mutant of Esche- 
richia coli, despite the fact that the peptide can be uti- 
lized by the mutant as a source of leucine. Sinee the 
same bacteriostatic effect of the peptide on the growth 
of the mutant was observed in the presenee and in the 
absence of added L-leucine, it was concluded that glyeyl- 
L-leucine interferes with the bacterial utilization of this 
amino acid. These results offer an example of a simple 
peptide that inhibits a key metabolie reaction of a micro- 
organism in a manner that is strikingly similar to the 
effect of penicillin on the metabolism of strain SF. 
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Effect of 2,4,5-Trichlorophenoxyacetic Acid 
on Ripening of Apples and Peaches 
P. C. Marth, C. P. Harley, and A. L. Havis 


Bureau of Plant Industry, Soils, and Agricultural 
Engineering, Agricultural Research Administration, 
U. S. Department of Agriculture, Beltsville, Maryland 


Blondeau and Crane (1) have reported that the matura- 
tion of Lob Injir (Calimyrna) fig fruits in California has 
been advanced considerably as a result of spraying un- 
pollinated but pollen-receptive synconia with solutions of 
2,4,5-trichlorophenoxyaeetie acid (2,4,5-T). In previ- 
ously reported experiments on ripening of harvested 
banana, apple, and pear fruits, Marth and Mitchell (2, 
3) found 2,4-dichlorophenoxyacetie acid to be very active. 
Of the few compounds tested in the present expe: ments, 
2,4,5-T has proved to be among the most active in bring- 
ing about the fruit-ripening response of apples and 
peaches on the tree. 

On August 23, 1948, individual tagged fruits of Rome 
Beauty apples and adjacent spur leaves were sprayed at 
the Plant Industry Station, Beltsville, Maryland, with 
aqueous solutions of 2,4,5-T at 10-, 100-, and 200-ppm 
concentrations. Fruits that received either the 100- or 
the 200-ppm spray concentration developed red coloration 
and were maturing rapidly by September 13. This same 
stage of maturity on unsprayed fruits was not attained 
until one month later, October 12, the usual harvest date 
for this varicty. At 10-ppm concentration, the spray had 
no observable effect. Measurements on fruit softening 
were made on September 27 with the aid of a fruit pres- 
sure tester. At this time the untreated fruits showed an 
average pressure reading of 25.9 lb, whereas the fruits 
sprayed with 10-, 100-, and 200-ppm concentrations of 
2,4,5-T tested 24.8, 19.8, and 18.9 lb, respectively. 

The spur leaves of Rome Beauty trees that received 
the 20U-ppm concentration were burned by the spray. 
New shoot growth produced in the spring of 1949 was 
deformed and flowers were late in opening as a result of 
this treatment. No injury was found in the ease of the 
10- and 100-ppm sprays, cither on foliage present at the 
time of spraying or on that produced the following year. 

In 1949, three early summer varieties of apples also 
showed a ripening effect from spray applications of 
2,4,5-T to foliage and fruit. The Close variety, which 
matures normally during the last week of June at Belts- 
ville, Maryland, was indueed to ripen 5-7 days early by 
spray applications of either 50- or 100-ppm concentration 
applied on June 10. The fruits on branches of Duchess 
apple that received a 50-ppm spray on June 10 colored and 


| 
ro 


332 


SCIENCE 


March 31, 1950, Vol. 111 


ripened 9 days earlier than those on unsprayed branches, 
and those sprayed with a 100-ppm concentration ripened 
approximately 12 days earlier than the controls. Another 
early variety, Williams, was sprayed on June 28 and pro- 
duced ripe fruit by July 5. Unsprayed fruits of this 
variety were not ready for harvest until July 18. 

Each of these early-season apple varieties has shown 
marked foliage injury at 100-ppm spray concentration, 
and only slight or no injury at 50-ppm. It was noted 
that unpicked sprayed fruits failed to drop even after the 
fleshy parts had decayed and fallen away. In general, 
the early varieties seemed to respond more quickly than 
did Rome Beauty, a late-fall variety, although the advance 
in ripening date was less. 

The development and maturation of fruits of six varie- 
ties of peaches have been accelerated considerably by 
spray applications of 2,4,5-T to the foliage and fruit. 
Fruits of the Elberta peach, for instance, that were 
sprayed on July 1, 1949, with 75-ppm concentration of 
the chemical were soft and colored by July 20, although 
the usual harvest date for this variety is late August. 
Golden Jubilee peaches that received 25-ppm spray con- 
centration on May 20 were ripe by June 27, about one 
month ahead of the usual time of ripening. In all in- 
stances peaches that were sprayed one month or more in 
advance of harvest have been misshapen and reduced in 
size and quality. In other experiments, when sprays 
were applied closer to the usual harvest period for the 
variety, the size and quality of the fruits were but slightly 
affected or not affected at all. Elberta fruits that had 
been induced to ripen one month ahead of the usual har- 
vest date had embryos in the seed with well-developed 
cotyledons, in contrast to very poorly developed cotyledons 
in the seeds of untreated fruits. The evenness of ripen- 
ing of peaches on the sprayed branches was in contrast 
with the usual unevenness on untreated branches. Red- 
haven peaches selected at random from branches that re- 
ceived 50-ppm spray concentration on July 5 showed on 
July 18 a range in pressure test of 6.0-9.5 lb for indi- 
vidual fruits, while a similar sample selected from un- 
sprayed branches showed a pressure test variation from 
9.0 to 21.7 lb. Fruits that tested 10 lb or less were soft. 

In the ease of peaches, marked ripening effects have 
been obtained with spray concentrations of 25-, 50-, and 
75-ppm of 2,4,5-T. Moderate to severe damage to foliage 
has resulted from all applications that contained 75-ppm 
of this substance. A mild ripening response has resulted 
from spray application of 5-ppm concentration on the 
varieties Erly-Red-Fre and Golden Jubilee. 

The use of 2,4,5-T as a fruit ripening agent is not 
recommended at present for commercial practice or large 
scale tests, since there is considerable danger of immedi- 
ate or permanent fruit tree injury. Results thus far, how- 
ever, show promise that warrants further careful study. 
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Partogrid, Proportional Divider for Use in 
Paper Chromatography (Partography)? 


Louis B. Rockland® and Max S. Dunn 


Chemistry Department, University of California, 
Los Angeles 


The authors’ Partogrid,? shown in Fig. 1, was prepared 
as follows. Double-thickness lines (2.5-em intervals) and 
triple-thickness lines (5-em intervals) were drawn as ae- 
curately as possible with India ink on a sheet (50 em~x 
50 em) of Eugene Dietzgen’s ‘‘perfect’’ cross section 
millimeter paper. Scale readings in increments of 0.1 R, 
units were placed as shown on each short side of the scale. 
The drawing was mounted paraliel to a camera lens (cor- 
rected for spherical aberration) and photographed 
(5 in.x7in. negative). Prints of three sizes (53-, 7-, 
and 10-in. hypotenuses) were prepared. The Partogrid, 
swabbed with a solution of 25% aleohslie Carbowax 400° 


Fic. 1. 


Partogrid. 


to increase the transparency, was mounted on an etched 
glass window lighted by a 100-w bulb cooled with a small 
fan. 

A pin is inserted through the center of the initial spot 
(amino acid or other solute) on a filter paper strip (4) 
and the zero point of the Partogrid. The paper strip is 
rotated until the solvent boundary line intersects the 1.0 
horizontal line on the Partogrid and the Ry values of the 
solute spots are read from the scale. Reliability of esti- 
mated R, values may be increased by using both scales. 

The word chromatography has been employed to de- 
scribe the separation of substances by partition (2) as 
well as by adsorption processes. In order that these pro- 
cedures may be differentiated, the word partography is 
suggested to denote the partition of colored and colorless 
solutes between solvents one of which may be a stationary 
phase. Dent (1) has proposed recently that filter paper 
partition chromatography be designated as papyrography. 
Related terms which have been suggested include evogra- 
phy (5) and papergram (6). 

1Grants in support of this work have been received from 
the U. S. Public Health Service and the University of Calt- 
fornia. 

2 Present address: U. S. Department of Agriculture, Fruit 
and Vegetable Laboratory, Pasadena, California. 

3 Phillips (3) has described a device for the rapid meas- 
urement of Re values but it is subject to deterioration. 

+A polythelene glycol polymer obtained from the Carbide 
and Chemical Company, New York City. 


“4 
: SS! 


March 31, 1950, Vol. 111 


SCIENCE 


333 


References 
1. Dent, C. E. Biochem. J., 1948, 43, 169. 
2. Gorvon, A. H., Martin, A. J. P., and SYNce, R. L. M. 
Biochem. J., 1943, 37, 79. 
PHILLIPS, D. M. P. Nature, Lond., 1948, 162, 29. 
4. RocKLANb, L. B. and Dunn, M. S. Science, 1949, 109, 
539. 
Stray, H. H. 
§. TOMARELLI, R. 


Anal. Chem., 1950, 22, 41. 
M. Science, 1948, 107, 630. 


Effect of Neoplastic Tissue on the Turnover 
of Desoxypentose Nucleic Acid* 
Lola S. Kelly and Hardin B. Jones 


Division of Medical Physics and the 
Radiation Laloratory, Department of Physics, 
University of California, Berkeley 


In the course of a general investigation of desoxypen- 
tose nucieic acid turnover rates, a striking difference was 
found between the tissues of normal mice and those 
bearing transplants of mammary carcinoma. 

The general plan of these experiments was similar to 
that used by Hevesy (1). The relative nucleic acid turn- 
over rate was measured by giving a tracer dose of radio- 


Five to 10 g of tissue was ground with sand in mortar 
and pestle and mixed with 10 ml of 5% NaCl solution. 
The tissue was then boiled in.a water bath for a few 
minutes, 0.25 ml glacial acetie acid was added and then 
made basie with 0.5 g NaOH and 0.1 g sodium acetate. 
The basie mixture was boiled for about 1 hr, or until the 
organs were almost completely dissolved. One ml of gla- 
cial acetie acid and 0.7 ml of a 5% dialyzed ferrie hy- 
droxide solution were then added. After standing a short 
time, another milliliter of acetic acid was added and the 
solution was centrifuged. The supernatant was treated 
with an equal volume of methyl aleohol, and the erude 
nucleic acid was centrifuged off. 

In order to purify the desoxypentose nucleic acid, it 
was dissolved in 5-ml of N-NaOH solution, and the fol- 
lowing solutions were added: 0.2 ml of a saturated solu- 
tion of disodium phosphate, and an equal volume of 
methyl aleohol. After heating in a water bath at 65° C 
for 15 min, the impurities were centrifuged off. The 
supernatant solution was placed in an ice bath, acidified 
with 3 molal HCl, and diluted with an equal volume of 
methyi aleohol. The nucleic acid was then centrifuged 
off. The purification was repeated six times. 


TABLE 1 


AVEKAGES OF DESOXYPENTOSE NUCLEIC ACID SPECIFIC ACTIVITIES » 10* 


Tumor 
weight paces Liver* Spleen* Kidney* Intestine* Tumor* 
animals 
per animal 
0 (controls) 24 0.745 + 0.06 36.0+1.9 0.315 + 0.027 15.1 + 0.87 — 
0.084 ¢ 24 2.10 +0.52 57.8+3.8 0.927 + 0.132 17.5 + 0.46 — 
12 ¢ 188 3.83 +0.19 25.0 + 0.45 
23 g 24 4.16 +0.49 67.2+1.4 0.930 + 0.11 13.0+ 0.8 a 


* The values given represent the number of P* counts per millizram of phosphorus divided by the number of counts in- 


jected, normalized for the weight of the mice. 


active sodium phosphate, sacrificing the animals after 2 
hr, and isolating the desoxypentese nucleie acid from the 
tissues to be investigated. The animals used were female 
A strain mice bearing bilateral transplants of Strong’s 
mammary carcinoma. 

From Table 1, it is evident that there is a very sig- 
nificant increase in the specific activity of the nucleic 
acid in the livers, spleens, and kidneys of tumor-bearing 
animals. The increase is proportional to the tumor size, 
but is not linear. For the small intestines, there is 2 
significant lowering of nucleie acid specifie activity of 
host animals. Tissue examinations showed no metastases. 

Sodium phosphate was given intraperitoneally. The 
mice were sacrificed 2 hr later, the tissues were dissected 
out as rapidly as possible, and the isolation of the nucleic 
acid was begun. In order to obtain enough purified des- 
oxypentose nucleic acid, the tissues from three animals 
had to be pooled. 

The method used for isolation of the desoxypentose 
nucleic acid was essentially Levene’s, as modified by 
Klein and Beck (2). Some changes were necessary to 
make the method suitable for a tracer experiment. 

1 Partially supported by U. S. Atomic Energy Commission. 


Errors quoted are lou. 


After this the nucleic acid was dissolved in NaOH 
solution and reprecipitated with HCl and methyl aleohol 
four more times, and finally dissolved in about 5 ml of 
0.1 N NaOH solution. 

Klein and Beck found that the nucleic acid was pure 
by chemical eriteria after only three repurifications. 
However, as can be seen from the values given here, eight 
to ten precipitations were found necessary in this experi- 
ment in order to attain constant specific activity of the 
nucleie acid upon successive reprecipitation. In a typical 
liver sample, the following values were obtained on alli- 
quots taken after the stated number of precipitations. 


No. of precipitations Specifie activity 


3 27.1x 10+ 
6 4.9 x 10+ 
8 3.7 x 10* 
10 3.9 x 


Individual specifie activities of tissues measured in 
this manner after ten precipitations show considerable 
reproducibility, as can be seen from the relatively smal} 
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standard errors in Table 1. Partial purification of 
desoxypentose nucleic acid may include a variable amount 
of some phosphate contaminant of high specific activity, 
which would account for the variability of several orders 
of magnitude found in earlier studies. 

The presence of mammary carcinoma transplants sig- 
nificantly alters the turnover of desoxypentose nucleic 
acid in the liver, spleen and kidneys of mice. Work now 
in progress indicates that the same effect occurs in 
Slonaker rats bearing transplants of lymphosarcoma and 
in pregnant rats and mice. It is suggested that the pres- 
ence of a rapidly dividing tissue mass may influence the 
rate of cell division (as evidenced by the nucleic acid 
turnover rate) in the other body tissues. 
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Presence of a Phosphatase in the 
Human Aortic Wall 


Esben Kirk and E. Praetorius 


Division of Geroutology, Washington University 
School of Medicine, St. Louis 


Previous failure to demonstrate a phosphatase in the 
human arterial wall has been a subject of some impor- 
tance in the discussion of the pathogenesis of arterial 
ealcification. A perusal of the literature shows that 
phosphatase activity of arterial tissue has been examined 
only at an alkaline reaction. For this reason a more 
extensive investigation covering a wider pII range was 
considered of interest. As the result of such studics on 
human aortie¢ tissue a definite phosphatase activity with 
an optimum at pH 5.7-5.8 was demonstrated. 

Human aortas obtained at autopsy were carefully 
wiped free of blood, and the adventitia and external part 
of the media were stripped off. The intima and residual 
part of the media were then cut into small pieces, and 
the tissue was finely ground with glass-distilled water in 
a Pyrex grinder. The tissue suspension was centrifuged 
and the supernatant siphoned off. The supernatant solu- 
tion used in the experiments contained about 3 mg of pro- 
tein per ml. 

For the study of the phosphatase activity, citrie acid 
sodium hydroxide (pII 3.1-7.0) and veronal sodium ear- 
bonate (pH 7.55-10.1) buffers of 0.1 molar concentration 
were prepared. Analytical reagents and glass-distilled 
water were employed in the preparation, and the pII was 
checked in a Coleman pH-meter. For each pH level 
studied, two samples, two controls, and two blanks were 
run at 37° C. Each sample and control tube contained 
5 ml of buffer solution and 0.3 ml of supernatant solution 
(enzyme) whereas the blanks contained 5 ml of the buffer 
and 0.3 ml of water. Disodium phenylphosphate (15 mg) 
in aqueous solution was added at the onsct of the experi- 
ments. The enzyme activity was stopped by the addition 
of 2.5 ml of 25% trichloroacetic acid. In the case of 


the controls the substrate was added after the addition 
of trichloroacetic acid. 

The samples and controls were subsequently filtered. 
For color development 4 ml of the filtrates and of the 
blanks was pipetted off, after which 3.2 ml of 0.62 NV 
sodium hydroxide, 0.8 ml of Folin and Ciocalteus’ re- 
agent, and 2 ml of 20% sodium carbonate were added. 
The blue color was compared in a Duboseq colorimeter 
with that of a phenol standard. The enzyme activity 
was calculated by subtracting the color value of the eon- 
trols from that of the samples. 

Results of studies on phosphatase activity at various 
pH levels are given in Fig. 1, which shows a maximum 
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Fic. 1. The cleavage of disodium phenylphosphate at vari- 
ous pII levels by the supernatant of a suspension of human 
aortic tissue. Protein in sample, 0.9 mg; substrate in sample, 
15 mg; reaction time, 30 min; temperature 37° C. 
at pII 5.7-5.8. In addition to the major peak, a small 
peak at about pH 9.5 will be noted. This small eleva- 
tion probably represents activity caused by traces of 
alkaline serum phosphatase, since the activity at this 
pH range was found to be increased by addition of mag- 
nesium chloride. 

In further experiments conducted at the optimal pH 
(5.75), a fair proportionality was observed between the 
amount of supernatant fluid used (0.2, 0.75, and 1.5 mg 
of protein, 20-min reaction period) and the phosphatase 
activity, and between reaction time and cleavage of the 
substrate. 

A comparison at pH 5.7 of the activity of aliquot sam- 
ples of the original aortic suspension and of the super- 
natant fluid obtained after centrifugation showed a 
higher phosphatase activity per volume in the super- 
natant. 
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The Origin of Petroleum: Effects of Low 
Temperature Pyrolysis on the Organic 
Extract of a Recent Marine Sediment* 


Walter L. Whitehead and Irving A. Breger 


Department of Geology, 
Massachusetts Institute of Technology, Cambridge 


During the course of studies on the origin of petroleum, 
experiments were made to determine tlie effect of rela- 
tively low temperature pyrolysis on an organie extract 
from a recent marine sediment, since it is now generally 
believed that petroleum originates from complex organic 
sediments laid down in shallow marine basins. Four 
samples of mud (total approximately 10 lb) were ob- 
tained from a near-shore area lying between the western 
end of Cuba and the Isle of Pines. The material was 
collected by the Standard Oil Company of Cuba at the 
points listed herein, and each sample was then plaeed 
in two 3-gal jars. As a preservative, butyl alcohol was 
added in the proportion of approximately 250 ml of 
aleohol per liter of mud. 

Sample No. 1 (Sept. 20, 1945): 

Loeality—La Coloma, Pinar del Rio Provinee, Cuba. 

Latitude—N 22° 14” 30”, 

Longitude—W 83° 34’ 20”. 

The sample was collected on the west side of La 
Coloma Bay, at a point 30 meters inland from the coast 
but washed at high tide. Vegetation at the locality is 
mangrove trees. Sample is black mud mixed with some 
sand. 

Sample No. 2 (Sept. 21, 1945): 

Locality—-Punta Gatos, Pinar del Rio Provinee, Cuba. 

Latitude—N 22° 14” 10”. 

Longitude—W 83° 45’ 30”. 

The sample of black mud was collected east of Punta 
Gatos, approximately 40 meters inland from the shore 
in a mangrove-covered swamp which is under water at 
high tide. 

Sample No. 3 (Sept. 21, 1945) : 

Locality—Ensenada Las Tunas, Pinar del Rio Prov- 

inee, Cuba. 

Latitude—N 22° 16’ 55”, 

Longitude—W 83° 45’ 30”. 

The sample of black mud was collected 30 m off shore 
in water 1.2 m deep. A mangrove thicket occurs along 
the coast. 

Sample No. 4 (Sept. 19, 1945): 
Locality—3 km west of Guanimar, Pinar del Rio, Cuba, 
at a locality known as Lanja de ‘‘ Mangle- 
Pricto.’’ 

Latitude—N 22° 41” 50”. 

Longitude—W 82° 40’ 50”. 

The sample of black mud was collected 10 meters off- 
shore in water 30 em deep. Vegetation consists of man- 
grove trecs. 

1This paper is a contribution from American Petroleum 
Institute Research Project 45 C located at the Massachusetts 


Institute of Technology. W. L. Whitehead, director; Clark 
Goodman, physical director. 


Upon receipt, the water and dark brown butyl alcohol 
phases were decanted and saved. The mud was then 
placed in a large scale continuous liquid-solid extractor 
similar to that reported by Gibb (1). Extraction was 
conducted successively with 1:1 benzene-ethyl alcohol, 
ethyl alcohol, and chloroform until no further appreciable 
extract was removed as judged by the color of the solvent. 
The final extracts, including the butyl aleohol and super- 
natant sea water recovered before extraction, were mixed 
and evaporated to dryness under vacuum at room tem- 
perature using dry ice condensers. The residue, a very 
dark-brown malodorous solid, was ground with a mortar 
and pestle and stored under nitrogen. The yield, based 
on the extracted mud, which was dried at 120° C for 12 
hr, was 2.5%. 

Preliminary analysis of the extract has led to the iso- 
lation of free sulfur and NaCl. When an emission spec- 
trum was analyzed, the material was found to contain 
calcium and magnesium as the major inorganic constitu- 
ents. Present in small or trace quantities were strontium, 
potassium, silver, barium, nickel, copper, iron, chromium, 
manganese, titanium, silicon, and aluminum. No vana- 
dium, an eiement commonly found in petroleum, could 
be identified by the spectrum. 

When a small specimen of the extract was subjected to 
microsublimation using a Kofler-type microscope hot 
stage (3), it was possible to remove part of the sulfur 
only after decomposition of the residue. The organie 
material appeared to melt and char at approximately 
100° C. Since this extremely unusual behavior war- 
ranted further investigation, the decomposition curve of 
100 mg of the materiai was obtained by thermographie 
analysis (5). Sharp exothermie and endothermie de- 
composition peaks (eurve 1 of Fig. 1) at 105°, 125°, 
139°, and 150° C indicate the material to be extremely 
heat-sensitive at unusually low temperatures. 

To investigate the products of decomposition, 1.0000 g 
of the total extract was sealed under vacuum in a 50-ml 
flask to which were attached an internal break-off tip and 
a mereury manometer. This bulb was placed in a con- 
stant temperature oven equipped with a fan to minimize 
the thermal] gradient. On account of the thermographic 
eurve and from geological thermal considerations, 150° 
C was chosen as a working temperature. The bulb was 
removed from the oven at intervals and the pressure of 
evolved gas was recorded at room temperature. The 
same experiment was repeated at 123° and at 98° C. 
Data for the three experiments are listed in Table 1. 

In an effort to analyze the total original extract 
further, the material was Soxhlet-extracted with water 
to remove NaCl. It was found that NaCl alone was 
not removed in this fashion, but that 75% of the total 
extract was water-soluble. After drying under vacuum 
at room temperature, the water-soluble material was 
found to be light brown in color and to give an aqueous 
solution which fluoresced strongly under ultraviolet 
light. The residue from the water extraction was a 
black powder. Thermograms run on 100 mg of each of 
these products are shown in curves 2 and 3 of Fig. 1. 

The thermogram of the water-insoluble fraction of the 
residue shows no sharply definable decomposition peaks 
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The gaseous products from each 
experiment listed in Table 1 were 
\ analyzed mass-spectrometrically.2, The 
\ results are shown in Table 2. 
\ It is especially significant to the 
studies of the origin of petroleum 
\ | that the water-soluble fraction of the 
total organic extract yielded a com- 
| | plex mixture of gases composed of (,, 
\ | C;, and C, hydreearbons. These ac- 
) counted for volumes up to 20% of the 
gas formed in the experiment. This 
EN mixture could not be analyzed because 
ecg =| of the complexity of the peaks in the 
mass spectrum. Nevertheless, the re- 
lationship of the peaks indicates the 
hydrocarbons to be saturated, unsatu- 
rated, and eyelic in nature. 
a The water-insoluble fraction of the 
\ total extract is apparently the source 
\ 


~ 675 


yyy 3 x of the hydrogen sulfide formed during 
| 2 \ | the thermal degradations. Both the 
5! water-soluble and the water-insoluble 
2 
= 3 rf te. fractions appear to contribute to the 
CO, produced. Of interest is the fact 
3 / is 4 that pyrolysis produced no hydrogen. 
i / The usual hydrogen content of nat- 
ural gas is below 1%, and some pre- 
CURVE 2 — WATER®INSOLUBLE FRACTION 100.0 me vious investigations on the origin of 
— \ CURVE 3 — WATER*SOLUBLE FRACTION 100.0 me petroleum have led to the formation 
3 of considerable percentages of this 
HEATING TO 135°C. 109.3 mg age (4, 6) Z 
2 
Fic. 1. Thermographic analyses of the total organic ex- TABLE 1 


tract, water-soluble fraction, water-insoluble fraction, and 
water-soluble material after heat treatment at 135° C. 


below 250° C. At this temperature the material de- 
composes with sufficient explosive power to blow the 
charge out and to blow off the cover of the sample 
block. The decomposition spectrum of the water-soluble 
fraction (curve 3 of Fig. 1) has a number of large, 
well-defined and completely reproducible peaks. These 
indicate that the portion of the total organie extract 
which is thermally unstable at low temperatures is con- 
centrated in the water-soluble material of the extract. 

Choosing 135° C as the working temperature from 
curve 3, 1.0000 g each of the water-soluble and water- 
insoluble fractions were thermally treated by the method 
described. Data for these experiments are shown in 
Table 1. Following thermal treatment, a thermogram 
was run on the water-soluble fraction and curve 4 of 
Fig. 1 was obtained. Loss of the 105° C peak is ap- 
parently caused by evaporation of water. 

Examination of the samples of total organic extract 
indicates that heating at as low a temperature as 98° 
C converts them from a brown powder to a black, 
charred, tarry mass. The water-insoluble extract is eon- 
verted to a black tar at 135° C, and the water-soluble 
fraction undergoes no change in physical appearance ex- 
cept for a slight degree of caking. 


THERMAL DECOMPOSITION OF EXTRACTS FROM CUBAN MUp 


Gas 


Sample Descrip- Temp, Time, 
No. tion hr 

Total 

1 extract 1.0000 148 46 10 
Total 

2 extract 1.0000 123 28 2 
Total 

3 extract 1.0000 98 7 1 
Water- 

4 soluble 1.0000 135 26 1 
fraction 
Water- 

5 insoluble 1.0000 135 15 5 
fraction 


Although methyl chloride and ethyl chloride were 
unusual and unexpected products, both compounds have 
been reported in association with petroleum erudes (2). 
The mechanisms involved in this low temperature pyroly- 
sis of marine organic matter to yield hydrocarbons are 
still unknown, but the complexity of the hydrocarbon 
mixture may possibly indicate free radical reactions. It 


2This work was done through the courtesy of Dr. R. E. 
Honig of the Socony-Vacuum Research Laboratories. A Con- 
solidated Engineering Company 180° spectrometer was used. 
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TABLE 2 


Gas ANALYSIS FROM THERMAL DECOMPOSITION OF EXTRACTS 
FkoM CUBAN Mup 


Sample No.: 


1 2 3 t 5 

component S = Ss SED Sed 
T7A 48.6 20.0 Trace 60.0 
CO2z 14.3 27.6 29.7 23:2 10.0 
H:0 17 2 38.5 39.2 20.0 
Others _ B* 


* A—Several percent ; B—C:s, Cs, Ce hydrocarbons 


up to 
20% of total volume of gas. 


appears possible also that the water-soluble components 
of this mud may contain eatalytie agents active in con- 
verting the muterial into hydrocarbons at 135° C or 
lower temperatures. Should this be found to be gen- 
erally true in future studies, it may be possible to postu- 
late the formation of petroleum after its migration 
through geological barriers impervious to hydrocarbons. 
The hydrocarbon-forming substances and the catalysts 
may kave migrated together in aqueous solution and 
the genesis of the petroleum may even have taken place 
in the reservoir. 
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Comparison of Peripheral Blood with 
Heart Blood in Guinea Pigs 


Paul G. Roofe, Homer B. Latimer, Martha Madison, 
Marguerite Maffet, and Paul Wilkinson 


Department of Anatomy, School of Medicine, 
University of Kansas, Lawrence 


Interest has been shown recently in the differences ex- 
isting in the peripheral blood as compared to blood drawn 
from the heart (1, 2). The experiments reported here 
present further data on these differences. 

Comparisons of peripheral and heart blood counts 
were made in our laboratory on 56 normal guinea pigs. 
Blood for the peripheral counts was obtained from the 
ear in the following manner: A nick was carefully made 
in the ear of each guinea pig in order to sever the mar- 
ginal vein. The first blood was wiped off and blood 
counts were taken from the freely flowing wound. The 
guinea pigs were then given nembutal, as they were being 
sacrificed for another experiment, and heart blood was 
drawn by syringe directly from the heart without opening 
the body cavity. In those instances in which there was 
the slightest indication of clotting, no counts were made. 

Peripheral white cell counts ranged from 5,250 to 11,- 
700, with an average count of 7,558 cells per cu mm. 
White cell counts on heart blood ranged from 3,850 to 
10,350, with an average white count of 5,763 cells per cu 
mm, about 74% of the average peripheral white count. 

Peripheral red cell counts ranged from 4,070,000 to 
8,080,000, with an average red cell count of 6,269,000 cells 
per cu mm. Heart-drawn counts ranged from 3,030,000 


to 6,740,000, with an average of 5,499,000 cells per cu mm, 
or about 88% of the average peripheral red cell count. 

Differential white cell counts seemed to show no con- 
elusive differences. 

Table 1 presents a statistical summary of our findings. 
The usual statistical formulas were employed in the deter- 
minations of these data. 

The peripheral blood has a significantly greater number 
of both red and white cells. 


TABLE 1 
Coefficient 
Average of 
and variation 
probable and 
error probable 
error 
Red cells in millions 
Peripheral ..... 6.269+0.064 10.44+0.72 R21 
5.499 + 0.067 12.50+0.87 ~~ 
White cells in thousands 
Lymphocytes 
Polymorphs 
Heart bleed) ........ 23.88+1.00 44.044+3.25 0.14 
Peripheral blood ..... 23.684+1.01 46524333 
* The difference divided by its error. 
References 
1. NicHo.s, J. and M!Luer, A. T., JR. Science, 1948, 108. 
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A Simple Microfilm Reader and the 
Microfilm Process 


As an aid in research the use of microfilm copies of 
inaccessible references is steadily increasing. A scrious 
drawback to the more extended use of microfilming has 
been the expense and unsatisfactory performance of tlie 
reading equipment. The usual form of reader is a cum- 
bersome camera obscura, where the film is projected on a 
reading screen. For those lacking a reading machine, 
enlarged prints from microfilm can be bought, but they 
cost more. 

A simple, inexpensive, and practical reader is available 
in the common bhox-type substage lamp used with a low 
power microscope. <A piece of glass the size of the top, 
fastened at the ends with adhesive tape and raised so as 
just to permit the film to slide through, will held the film 
steadily in focus. A magnification of about 10 x affords 
a visual impression slightly smaller than the printed 
original, and with wide-field oculars will accommodate 
a page at a time. With the substage viewer, perfect 
processing of the film is not important, because under- 
exposed or overdeveloped films are still legible. The 
viewer may be used for perforated or nonperforated film 
as well as for 16-mm strips, which is not the case with 
some commercial readers. 

Library equipment for microfilming is elaborate and 
expensive. For personal use a 35-mm camera has proved 
satisfuctory when provided with a supplementary lens to 
shorten the focus and with a focusing attachment for 
centering the field. 

It has been expertly estimated that more than 25 bil- 
lion records have been microfilmed during the twenty 
years that this process has been used. Most of these 
microfilms have been utilized in industry, where the sav- 
ing of space is important in keeping records. But it is 
obvious that hundreds of thousands of pages of copy- 
righted material have been photographed for the use of 
research workers, a technical infringement of the copy- 
right law, which explicitly provides that the owner of a 
copyright ‘‘shall have the exclusive right: to print, re- 
print, publish, copy and vend the copyrighted work’’ in 
whole or in any part. The fact that the copying is for 
research and not profit does not enter into the statute. 

While microfilming excerpts of a copyrighted article 
may constitute a technical legal infringement, it is now 
so universally done that courts would be reluctant to im- 
pose penalties on individual scientists who in good faith 
are dependent on the process. It is the custom of librar- 
ies not to sell but only to lend the microfilm, though for 
an indeterminate period, the charge being only for the 
service and based on actual cost to the institution. Li- 
braries also require a release from the applicant, who 
must assume full responsibility for possible misuse of 
the copyright. While these restrictions may seem for- 
midable, it is generally conceded that research workers 
may rely with safety on a ‘‘fair-dealing’’ agreement, 


Comments and Communications 


constituted in 1935 and confirmed in 1946, between a com- 
mittee on research and representatives of book publishers. 
In effect, this agreement approves microfilming extracts 
of copyrighted scientific works for research purposes. 
Ileretofore, there has been no legal interference with 
copying by hand for scholarly use, and photoduplication 
is now regarded as a modern timesaving substitute. 

A useful directory of microfilm services in the United 
States and Canada is available from the Special Librar- 
ies Association, 31 East 10th Street, New York City, 
which lists institutions, commercial firms, costs, stipula- 
tions and conditions concerning this important process. 

AXEL LEONARD MELANDER 
University of California at Riverside 


The Mechanism of Ionization in Solution 


According to L. Pauling’s calculations from data on 
bond energies (The Nature of the Chemical Boad, Ithaca, 
New York: Cornell Univ. Press, 1941), the relative ionic 
contributions in the series III, and IF amount 
to 5%, 11%, 17%, and 60% respectively, despite the fact 
that the first three in aqueous solutions are strong acids. 
Te emphasized the facet that ‘‘the amount of ionic char- 
acter of a bond in a molecule must not be confused with 
the tendeney of the molecule to ionize in a suitable sol- 
vent.’? The mechanism of ionization in solution is not 
simple because transformation of bond type, deformation 
of structure, and solvation are all involved. The purpose 
of this note is to summarize current ideas in order to 
form a preliminary general picture of the process of 
ionization. When the hydrogen halides HI, HBr, and 
HCl are brought into solution from the gas phase, their 
covalent contributions decrease and seem to disappear 
in water, which possesses the same leveling effect on each 
of these acids. It would therefore be of interest to 
know the extent to which their ionic contributions in- 
crease in other solvents. This procedure may reveal the 
transition from tlie covalent to the ionic binding. 

F. Fairbrother (Trans. Faraday Soc., 1932, 30, 862) 
suggested that measurements of the dipole moments of 
hydrogen halides in nonpolar solyents would yield some 
information on change in bond type. His measurements, 
as well as those of Mizuschima (Mizuschima, S., Suenaga, 
K., and Kojima, K. Bull. chem. Soc. Japan., 1935, 10, 
167), show moments which are distinetly higher than 
those obtained in the gas phase. Table 1 summarizes 
these results. From their data the amount of relative 
ionic character of the II-X bond in solution is estimated in 
the last column as the ratio of the dipole moment meas- 
ured in solution to the product of charge and interatomic 
distance. F.C. Frank (Proce. roy. Soc., 1935, A152, 171) 
explained Fairbrother’s data on the basis of a large 
moment induced on solution. Further evidence is ob- 
tained from the work of Ulich (Ulich, H., Hertel, E., 
and Nespital, W. Z. phys. Chem., 1932, B17, 21), who 
studied the deformation of inorganic halides in solution 
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TABLE 1 


CALCULATION OF IONIC CONTRIBUTION IN SOLUTION 


u* 
ox Solvent Solu- Solu- 
Gas 
tion tion/crf 
cch 1.32 0.217 
- 1.323 0.217 
n—Collis 1.04 0.17 
- Cells 1.24 0.204 
CIICis 1.03 0.17 
(CzIIs)20 222 0.365 
HBr Celle 0.79 1.01 0.15 
-96 0.143 
Calls 0.38 58 0.076 
CCh 00 0.065 


*u=Dipole moment. 
+ e=Electronic charge ; z=distance of separation of atom. 


by dipole moment measurements. They showed that the 
symmetry of stannic chloride is changed by attachment 
to a polar molecule such as ether or acetone, from a regu- 
lar tetrahedron with no dipole moment to a pyramid 
with a moment of 2.46 D (Debye units—1D = 10* electro- 
static units). The measurements of these authors 
showed that metal halides suffer not only deformation by 
association with polar molecules, but also with nonpolar 
molecules such as hydrocarbons. Thus, aluminum chilo- 
ride in solution undergoes a certain deformation which 
might lead to false conclusions in the case of anisotropie 
hydrocarbons. Aluminum bromide in benzene has a 
moment of 5.5 D and zero moment in earbon disulphide. 
The measurements show that angular deformation takes 
place by the attachment of other molecules, resulting in 
an increase in dipole moment. 

G. Briegleb and W. Lauppe (2. phys. Chem., 1935, B28, 
154) proposed that acetone deforms the beryllium ehio- 
ride molecule by ehanging the valence spring foree, pro- 
ducing a distorted molecule with a moment of 5.7 D. 
They also obtained evidence for this symmetry deforma- 
tion by measuring the shift of the Raman lines when 
stannic chloride was dissolved in aleohol. Six lines, 
characteristic of a triangular pyramid, appeared. Alu- 
minum chloride shows similar behavior. 

This picture of deformation of inorganic halides finds 
application in visualizing the mechanism of Fricdel- 
Craft’s reaction. Aromatic hydrocarbons (ArH) may 
be alkylated by means of mixed ethers R,OR:. The rela- 
tive amounts of ArR, or ArR, in the product will depend 
largely upon the mechanism of the interaction of alu- 
minum chloride with the ether used. The separation of 
either R,+ or R.* from the coordination complex will 
depend on tlie extent of the deformation in the C-O-C 
angle by the attachment of aluminum chloride to the 
lone pair of electrons on the oxygen atom. The more 
positively charged the alkyl group, the greater its tend- 
ency to separate as an ion. Considerable infrared 
(Williams, D., Phys. Rev., 1936, 50, 719) and Raman 
spectroscopic work (West, W. and Arthur, P. J. chem. 
Phys., 1937, 5, 10) on solutions of hydrogen halides show 
that their vibration characteristics change when the hal- 
ides form hydrogen bonds with oxygenated solvents. 


Gross and co-workers (Weith, A. M., Hobbs, M. E., and 
Gross, P. M. J. Amer. chem. Soc., 1948, 70, 805) find 
that hydrogen chloride in dioxane exhibits absorption 
bands in a region which ean be ascribed to the perturbed 
hydrogen chloride molecule. This result indicates that 
the solute has not gone over into an ion pair in dioxane. 

From the ealeulations of Table 1 and the optical evi- 
dence obtained for hydrogen halides in solution, it be- 
comes apparent that an inerease in the amount of ionie 
character of the bond is aceompanied by a shift in the 
absorption bands. This leads to the suggestion that in 
solution the nuclei are vibrating over an equilibrium 
distance which is greater than that of the gaseous mole- 
cule. As the dielectric constant of the solvent increases, 
the ionie character of the bond inereases and a high 
dipole moment should be observed. This results in a 
deformation of the molecule, the nuclei of which will 
vibrate over a greater equilibrium distanee. An inerease 
in the vibrational energy should require a decrease in 
the potential energy, and the latter goes to a minimum 
when the former goes to a maximum. Beyond this limit, 
a new potential energy of the system H* X~ is required. 
A deformation in the II-Cl bond has been reported by 
P. D. Bartlett and II. J. Dauben, Jr. (J. Amer. chem. 
Soc., 1940, 62, 1339) and is accompanied by an inerease 
in the acid strength of hydrogen chloride due to hydro- 
gen bond fcrmation with phenols in dioxane as a solvent. 
The HCl-phenol complex ean be looked upon as similar to 
the beryllium ehloride-acetone complex. 

Very recently C. G. Swain and R. W. Eddy (J. Amer. 
chem. Soc., 1948, 70, 2989) investigated termolecular 
displacement reactions of methyl halides in benzene solu- 
tion. Methyl bromide was allowed to react with pyri- 
dine in benzene solution at 100° C. They found that 
added methanol, phenol, or mereurie chloride facilitates 
the reaction, apparently by solvating the bromine atom 
of methyl bromide in front, while pyridine simultaneously 
attacks from the back. Their push-pull mechanism finds 
a simple explanation in the light of deformation theory. 
The amount of ionie character of the C-Br bond in methyl 
bromide would be expected to increase in the presence of 
benzene or alcohol, due to the deformation occurring in 
the tetrahedral structure. This deformation would be 
accompanied by a larger dipole moment, which results in 
the formation of a more positively charged carbon atom. 
Pyridine then would attack readily with its lone pair of 
electrons on the more positively charged carbon atom. 
Aluminum bromide, which is deformed in benzene and 
acquires a dipole moment of 5.5 D, has been reported 
by these authors to accelerate the reaction by 20% +8% 
in a .045 M solution. 

The above examples suggest that solvation by one of 
several mechanisms oceurs in general on solution of a 
polar substance, leading to a change in the relative 
ionie character of the bond with respect to the state of 
the gas molecule. The ionizing tendency of the solute 
is in turn determined by the ionic character of the re- 


sulting complex. 
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Gordon Research Conferences 
June 26-September 1, 1950 


W. George Parks 
Rhode Island State College, Kingston 


The Gordon Research Conferences, sponsored by the 
AAAS, formerly known as the Gibson Island Research 
Conferences, for 1950, will be held June 26-September 1 
at the Colby Junior College, New London, New Hamp- 
shire, and the New Hampton School, New Hampton, New 
Hampshire, both within 100 miles of Boston. 

The conferences were established to stimulate research 
in universities, research foundations, and industrial labo- 
ratories. This purpose is achieved by an informal type 
of meeting consisting of the scheduled lectures and free 
discussion groups. Meetings are held in the morning and 
in the evening, Monday through Friday, with the excep- 
tion of Friday evening. The afternoons are free for 
recreation or participation in discussion groups. This 
type of meeting is a valuable means of disseminating in- 
formation and ideas which otherwise would not be realized 
through the normal channels of publication and scientific 
meetings. In addition, scientists in related fields become 
acquainted and valuable associations formed which have 
resulted in collaboration and cooperative efforts between 
different laboratories. 

It is hoped that each conference will extend the fron- 
tiers of science by fostering a free and informal exchange 
of ideas. The purpose of the program is not to review 
the known fields of chemistry, but primarily to bring ex- 
perts up to date as to the latest developments, analyze 
the significance of these developments, and to provoke 
suggestions as to the underlying theories and profitable 
methods of approach for making new progress. In order 
to protect individual rights and to promote discussion, it 
is an established requirement of each conference that all 
information presented is not to be used without specific 
authorization of the individual making the contribution, 
whether in formal presentation or in discussion. Scien- 
tifie publications are not prepared as emanating from the 
conferences. 


REGISTRATION AND RESERVATIONS 


Individuals interested in attending the conferences are 
requested to send in their applications to the director, on 
or before April 20. Each applicant must state the insti- 
tution or company with which he is associated and the 
type of work in which he is most interested. Attendance 
at each conference is limited to 100. 

The director will submit the names of those requesting 
attendance to the eonference committee for each con- 
ference. This committee will review the names and 


Association Affairs 


select the members in an effort to distribute the requests 
as widely as possible among the various institutions and 
laboratories represented. The names selected will be re- 
turned by the cunference committee to the director, who 
will notify those accepted as soon as possible. A regis- 
tration card will be mailed with the notice of selection. 
Advance registration by mail for each conference is 
required. On receipt of the completed registration ecard 
and a deposit of $25.00 made payable to the Gordon 
Research Conferences, AAAS, registration will be com- 
pleted. The deposit of $25.00 will cover the registration 
fee of $15.00 (except for academic individuals and stu- 
dents on personal expense who may apply for a reduction 
of $5.00), the balance to be credited against subsistence 
expenses at the conference. The room rates have been 
established as follows: $2.50 per night per person in a 
double room with single beds; $3.00 per night per person 
in a single room, $3.50 per night per person in a single 
or double room with private bath. Meals served in the 
dining room will be charged at the rate of $5.75 per day 
per person. An effort will be made to reduce these rates 
if warranted by economic conditions. Ten percent is 
added to each bill to provide for all gratuities. Members 
attending a conference are expected to live at the con- 
ference. If special cireumstanes warrant living elsewhere, 
a charge of $1.00 per day will be made to assist with the 
financial support of the conferences. The special reduc- 
tion of 75 cents per day to members attending a confer- 
ence at personal expense has been discontinued by the 
Management Committee. 

The Management Committee has made available to 
each of the 1950 conferences a limited fund which may 
be used to contribute toward the expenses of academic 
or government employees, either as speakers or partici- 
pants in the conferences. This fund will be provided 
from the registration fees collected, and is to be used 
only to assist academic or government employees who 
otherwise are not able to attend, and whom the confer- 
ence chairman or program committee believes should be 
invited to be present, in the expectation that they will 
make significant contributions to the program. The 
chairman of the conference and the director of the con- 
ferences are charged with the responsibility for the dis- 
bursement of this fund. It may be used to contribute 
toward the traveling expenses or subsistence expenses 
at the Conference. The money is to be used as an assist- 
ance fund only. Total travel and subsistence expenses 
normally will not be available. It is expected that an 
individual receiving assistance from this fund will at- 
tend the Conference and be available for participation 
in the discussions during the four and one-half days of 
the conference. 


If it is necessary to cancel a reservation, the notice must 
be received in the office of the director three weeks prior 
to the conference. 


If such notice is received three weeks 
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in advance of the conference, $20.00 will be refunded 
from the $25.00 deposit. No refund will be made for can- 
cellations received within the three-week period. 

The first meeting of each conference is held Monday 
morning at 9:00 o’clock EDST. The morning sessions, 
through Friday, are scheduled from 9:00 a.m. to 12:00 
noon. The second session of each day is held in the 
evening from 7:30 to 10:00 p.m., Monday through Thurs- 
day. There are no Friday evening meetings. 

Publie lectures, sponsored jointly by the school and the 
Gordon Research Conferences, will be organized on Sun- 
day evenings preceding each conference. The schedule 
of these lectures has not been completed. The tentative 
dates on which it is hoped to have available an outstand- 
ing speaker on a subject of general interest are stated 
in the program. 

Accommodations are available for a limited number 
of women to attend each conference, also for wives who 
wish to accompany their husbands. All such requests 
should be made at the time of the request for attendance, 
beeause these limited accommodations will be assigned 
in the order that specific requests are received. 

Requests for attendance at the conferences or for any 
additional information should be addressed to W. George 
Parks, Director, Department of Chemistry, Rhode Island 
State College, Kingston, Rhode Island. From June 20- 
September 1, mail should be addressed to Colby Junior 
College, New London, New Hampshire. 


Program at 


Colby Junior College, 
New London, New Hampshire 
C. W. Montgomery, Chairman; A. Farkas, 
Vice Chairman 


June 26-30 Detailed program will be announced and 
distributed as soon as it is completed. The topies to be 
discussed are as follows: ‘‘Thermodynamics of Absorp- 
tion’’; ‘* Electronic Structure of Catalysts’’; ‘‘ Examina- 
tion of Catalysts by Physical Methods’’; ‘‘ Mechanism 
Studies on Fischer-Tropsch Oxo Aromonatization and 
Catalytie Cracking’’; ‘‘A General Review of Oxidation 
Catalysis. ’? 

July 2 8:00 p.m., public lecture. Speaker and sub- 
ject to be announced. 


PETROLEUM 


C. C. Price, Chairman; Robert W. Schiessler, 
Vice Chairman 


July 3 K. E. Stanfield, ‘‘Composition and Structure 
of Oil Shales’’; W. I. R. Murphy, ‘‘Compositions and 
Structure of Shale Oils.’’ 

July 4 <A. H. Batchelder, ‘‘Fundamental Informa- 
tion on Composition and Structure of Greases’’; E. C. 
Hughes, H. F. Hardman, and R. B. Faris, Jr., ‘‘Some 
Fundamental Studies on the Composition and Physical 
Properties of Asphalt.’’ 

July 5 RB. F. Marschner, ‘‘Urea Adduetion’’; A. N. 
Sachanen, ‘‘Synthetie Lubricants by Olefin Polymeriza- 
tion.’ 


July 6 H. C. Brown, ‘‘The Nature of Aluminum 
Chloride Complexes’’; A. W. Francis, ‘‘Ternary Dia- 
grams as Applied to Solvent Extraction.’’ 

July 7 O. Beeck, ‘‘Isomerization and Related Reae- 
tions of Isotopic Hydrocarbons.’’ 

July 9 8:00 p.m., publie lecture. Prof. Charles H. 
Smiley, Brown University, ‘‘The Arctic.’’ 


POLYMERS 


H. M. Spurlin, Chairman; Turner Alfrey, Jr., 
Vice Chairman 

July 10 Herman Mark, ‘‘Survey of Advances During 
the Last Year’’; H. A. Bruson, ‘‘Reactivity of Some 
Diene Polymer Systems Toward Hydrogen Donors.’’ 

July 11 Carl E. Black, ‘‘The Structure and Proper- 
ties of Condensation Co-polymers’’; Emmette F. Izard, 
‘‘The Effect of Chemical Composition on Selected 
Physical Properties of Linear Polymers’’; Clayton 
Huggett, ‘‘Effect of Traces of Metals on Homogenous 
Free Radieal Polymerization.’’ 

July 12 P. J. Flory, T. G. Fox, A. V. Tobolsky, 
Turner Alfrey, Jr; Symposium on Hardening of Poly- 
mers at Low Temperature. 

July 13 Peter Debye, F. T. Wall, ‘‘ Polymer Electro- 
lytes’’; R. M. Fuoss, ‘‘Polymer Electrolytes’’ (con- 
tinued) ; John R. Caldwell, ‘‘ New Classes of Solvents for 
Proteins and Polyamides.’’ 

July 14 E.R. Purchase, R. W. Nebel, ‘‘The Acetyla- 
tion of Cellulose’’; L. A. Hiller, Jr., ‘‘The Kineties and 
Thermodynamics of Cellulose Acetylation.’’ 


TEXTILES 


Earl E. Berkley, Chairman; Joseph H. Brant, 
Vice Chairman 

July 17 B. B. Robinson, ‘‘ Production and Utilization 
Problems of Long Vegetable Fibers’’; J. B. Goldberg, 
‘*The Interpretation and Practical Application of Tex- 
tile Research.’ 

July 18 W.J. Hamburger, ‘‘ New Scientifie and Psy- 
chological Methods Applied to the Evaluation of Com- 
plex Textile Properties’’?; Games Slayter, ‘‘New De- 
velopments in Glass Fibers and Their Fields of Industrial 
Application. ’’ 

July 19 J. A. Howsmon, ‘‘The Fine Structure of 
Cellulose Fibers’’; Robert F. Peterson, ‘‘Methods of 
Preparing Casein Fibers and Their Properties.’’ 

July 20 H. J. White, Jr., ‘‘Some Physical Chemical 
Studies on Dyeing’’; G. R. Seidel, ‘‘Flame Retarding 
Cellulosic Materials with Salts of Titanium and Anti- 
mony.’’ 

July 21 B. L. Browning, ‘‘Influenee of Fiber Charae- 
teristics on Paper Making Properties.’’ 

July 23 8:00 p.m., publie lecture. Subject and 
speaker to be announced. 


CoRROSION 


Norman Hackerman, Chairman; F. W. Fink, 
Vice Chairman 
July 24 H. H. Uhlig, ‘‘Contaect Potentials’’; D. Mae- 
Gillavry, Jr., ‘‘Metal-Solution Interface Potentials.’’ 
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July 25 W. D. Robertson, ‘‘Double Layer Capacity 
at an Electrode’’; A. J. deBéthune, ‘‘ Overvoltage.’’ 

July 26 Speaker to be announced, ‘‘Polarization’’; 
F. L. LaQue, ‘‘ Polarization in Flowing Solutions.’’ 

July 27 H. D. Holler, ‘‘Potentials of Galvanic 
Couples’’; K. G. Compton, ‘‘ Potentials of Coated and 
Inhibited Metals.’’ 

July 28 J. M. Pearson, ‘‘Summation: The Working 
Electrode in Corrosion Processes.’’ 


INSTRU MENTATION 


V. I’. Hanson, Chairman; H. W. Washburn, 
Vice Chairman 


July 51 Van Zandt Williams, ‘‘Recent Developments 
in Infrared Spectrometry’’; Howard Cary, ‘‘ Instrumen- 
tation for Ultra Violet Spectrophotometry’’; N. B. 
Hannay, ‘‘The Application of the Mass Spectrometer to 
Analytical Problems Encountered in the Development of 
Electronic Equipment’’; M. J. O’Neal, ‘‘ High Molecular 
Weight Mass Spectrometry.’’ 

August 1 R. J. Moon, ‘‘A Means of Amplifying and 
Intensifying the Fiuoroscopic Image by Means of a 
Scanning X-Ray Tube’’; L. O. Brockway, ‘‘Electron 
Diffraction Instrumentation and Its Application to the 
Analysis of Solids’’; Erie T. Clarke, ‘‘ Application of 
Radioactive Isotopes in Industry and the Instruments 
Required for Their Application’’; S. E. Eaton, ‘‘The 
Use of Radioactive Materials for Making Measure- 
ments. 

August 2 Speaker to be announced, ‘‘Instrumenta- 
tion and Applications of Microspectroscopy’’; Leo L. 
Helteriine, Jr., H. V. Hjermstad, Symposium on A.C. 
Voltage Regulators. Symposium on Special Instru- 
ments, I. 

August 6 Russell H. Varian, ‘‘Industrial Applica- 
tions of Nuclear Induction’’; Speaker to be announced, 
‘*Radiofrequency Measurement of Conductivity of 
Electrolytes Without Electrodes’’; Symposium on Spe- 
cial Instruments, IT. 

August 4 Earl H. Wood, ‘‘Special Instrumentation 
Problems Encountered in Physiological Research Con- 
cerning the Heart and Cireulation.’’ 

August 6 8:00 p.m., public lecture. 
ject to be announced. 


Speaker and sub- 


VITAMINS AND METABOLISM 


E. L. R. Stokstad, Chairman; W. J. Darby, 
Vice Chairman 


August 7 L. Reiner, ‘‘Role of Methionine in the 
Toxicity of Nitrogen Trichloride Treated Protein’’; E. C. 
Reifenstein, ‘‘ Disturbances of Calcium Metabolism in 
Clinical Medicine’’; B. Connor Johnson, ‘‘Synthetic 
Milk Feeding of New Born Pigs and Calves with Par- 
ticular Reference to Vitamin B,,’’; T. J. Cunha, ‘‘ Ani- 
mal Protein Factor, Vitamin B,., and Related Factors 
for the Pig.’’ 

August 8 V. Petrow, ‘‘Chemistry of Vitamin B,,’’; 
T. H. Jukes and K. C. Burke, ‘‘Role of Vitamin B,, in 
Transmethylation’’; Gladys Emerson, discussion; F. R. 


Bethell, ‘‘The Relationship of Vitamin B,, to Intrinsic 
Factor of Castle’’; J. R. Couch, ‘‘ Vitamin B,, Studies 
in the Avian Species’’; E. L. R. Stokstad, ‘‘ The Multiple 
Nature of the Animal Protein Factor.’’ 

August 9 William Shive, ‘‘The Folinie Acid Group’’; 
H. P. Broquist, discussion; P. L. Day, ‘‘Studies on the 
Metabolic Function of Pteroylglutamie Acid’’; K. 
Schwarz, ‘‘Dietary Liver Degeneration and Liver Pro- 
tecting Compounds.’’ 

August 10 Aaron Bendich, ‘‘ Metabolism and Pharma- 
colegy of the Purines’’; H. Borsook, ‘‘ The Incorporation 
of Labeled Amino Acids into Tissue Proteins In Vivo 
and In Vitro’’; D. R. Lincicome, ‘‘Some Aspects of 
Helminth Metabolism.’’ 

August 11 <A. F. Bliss, ‘‘Role of Vitamin A in the 
Visual Cycle’’; Norris D. Embree, Stanley R. Ames, 
Robert W. Lehman, and Philip L. Harris, ‘‘ Vitamin A— 
The New Official Standard, Methods of Determination 
and Biopoteney of Various Forms.’’ 


Foop AND NUTRITION 


James B. Allison, Chairman ; Bernard L. Oser, 
Vice Chairman 

August 14 Intravenous Alimentation. Robert A. 
Harte, discussion, Introductory Remarks; Frederick J. 
Stare, ‘‘Intravenous Fat Alimentation’’; Robert EI- 
man, ‘‘Intravenous Inorganie Alimentation’’; John J. 
McGraw, ‘‘Intravenous Globin Alimentation.’’ Purine 
and Pyrimidine Metabolism. John M. Buchanan, Dis- 
cussion, ‘‘In Vivo and In Vitro Studies on Biosynthesis 
of Purine and Pyrimidine Bases’’; William Shive, 
‘*Some Functions of B Vitamins in the Biosynthesis and 
Metabolism of Purines and Pyrimidines’’; Paul M. Roll, 
‘*Formation of Nucleic Acids from Purine and Pyrimi- 
dine Bases or Nucleosides in Yeast and Animal Tissues.’* 

August 15 Effects of Environmental Stress on Nutri- 
tion. Harry Spector, Discussion, Introductory Remarks; 
Robert E. Johnson, ‘‘The Effects of Cold Stress on 
Metabolism in Man’’; D. M. Hegsted, ‘‘ Animal Experi- 
mentation and Cold Environment.’’? Newer Factors in 
Nutrition. Bacon F. Chow, discussion, introductory re- 
marks; B. H. Ershoff, ‘‘On the Presence of an Anti- 
thyrotoxie Factor in Animal Tissues Distinct from Any 
of the Known Nutrients’’; Gladys Emerson, ‘‘ Vitamin 
By.?? 

August 16 The Chemistry and Physiology of Post 
Harvest Metabolism in Fresh Fruits and Vegetables. 
Walter A. Maclinn, discussion, introductory remarks; 
W. T. Pentzer, ‘‘Methods for Retarding the Rate of 
Metabolism in Fresh Fruits and Vegetables after Har- 
vesting’’; J. R. Magness, ‘‘ Post Harvest Chemistry and 
Physiology of Certain Fresh Fruits and Vegetables.’’ 
Food Technology of Beverages. Speaker to be an- 
nounced, Discussion, Introductory Remarks; Thomas 
Rector, ‘‘Recent Advances in Coffee Technology’’; 
George S. Mitchell, ‘‘Technological Problems in Pro- 
duction and Handling of Tea.’’ 

August 17 Nutrition of Infants and Children. An- 
thony A. Albanese, Discussion, ‘‘Protein and Amino 
Acid Requirements of Infants and Young Children’’; 
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Genevieve Stearns, ‘‘ Factors Affecting the Mineral Re- 
quirements of Children’’; Victor A. Najjar, ‘‘ Recent 
Developments.’’ Nutrition in Disease. Olaf Mickelsen, 
discussion, introductory remarks; Seymour H. Rinzler, 
‘‘Nutrition and Cardiovascular Disease’’; George Ga- 
buzda, ‘‘ Nutrition in Liver Disease.’’ 

August 18 Criteria for Safety of Foods. Bernard 
L. Oser, discussion, introductory remarks; A. J. Lehman, 
Viewpoint of the Government’’; J. P. Kass, ‘‘ The 
Viewpoint of Industry.’’ 

August 20 8:00 p.m., public lecture. 
subject to be announced. 


Speaker and 


MEDICINAL CHEMISTRY 


Marlin T. Leffler, Chairman; Otto K. Behrens, 
Vice Chairman 


August 21 Hormones. DeWitt Stetten, Jr., ‘‘The 
Hormonal Regulation of Certain Metabolic Processes’’; 
Dwight J. Ingle, ‘‘ Effect of Adrenal Hormones on Me- 
tabolism’’; Edwin E. Hays, ‘‘Chemistry of ACTH’’; 
Lewis H. Sarett, ‘‘Synthesis of Adrenal Steroids.’’ 

August 22 Hormones (continued). Peter H. For- 
sham, ‘‘Clinical Effects of Adrenal Hormones’’; John 
R. Mote, ‘‘The Role of the Adrenal Gland in Human 
Diseases.’’ Antigastric Secretory Agents. Charles F. 
Code, ‘‘The Qualitative Determination of Antigastri¢ 
Seeretory Activity with Comments on the Physiologic 
Basis of Such Activity and Its Occurrence in Some 
Agents’’; Joseph B. Kirsner, ‘‘ Present Clinical Status 
of Antigastric Secretory Agents.’’ 

August 23 Protein Binding. I. M. Klotz, ‘‘The 
Nature of Some Protein Complexes’’; Walter L. Hughes, 
Jr., ‘‘Protein-Small Molecule Interactions’’ (tentative 
subject) ; Britton Chance, ‘‘Binding of Substrates and 
Prosthetic Groups in Hemoproteins’’; S. H. Armstrong, 
Jr., ‘*The Physiological Significance of Protein 


Binding.’’ 

August 24 Nucleic Acids. Hubert S. Loring, ‘‘Chem- 
istry of Nucleic Acids’’; George B. Brown, ‘‘ Nucleic 
Acid Metabolism’’; Hans Popper, ‘‘Nucleic Acids in 
Pathology.’’ Metabolism of Drugs, Bernard B. Brodie, 
‘*Chemctherapeutie Implications of Studies of the Fate 
of Drugs in Man’’; E. W. Maynert, ‘‘Metabolism and 
Elimination of Barbiturates.’’ 

August 25 Antithyroid Substances. R. G. Jones, 
‘*Chemistry and Metabolism of Antithyroid Sub- 
stances’’; E. B. Astwood, ‘‘Antithyroid Substances, 
Methods of Testing and Clinical Results.’’ 


CANCER 


W. U. Gardner, Chairman; M. J. Shear, 
Vice Chairman 


August 28 George W. Kidder, ‘‘Some Aspects of 
Comparative Biochemistry of Purines and Pyrimidines’’; 
Alfred Gellhorn, ‘‘Experimental Cancer Chemotherapy 
with Purine and Pyrimidine Derivatives’’; Dietrich 
Bodenstein, ‘‘Studies of Growth and Differentiation on 
Embryonie Cells’’; L. C. Strong, ‘‘Litter Seriation in 
Cancer Susceptibility.’’ 


August 29 E. V. Jensen and C. Huggins, ‘‘Serum 
Proteins in Cancer’’; Stuart W. Lippincott, Helen 
Thornton, Lester D. Ellerbrook, Marsh C. Rhees, C. T. O. 
Fong, and E. C. Stowell, Jr., ‘‘Complement Fixation 
in Animal Neoplasia. A Study of the Factors Involved 
in the Reaction with the Brown-Pearce Carcinoma’’; 
Freddy Homburger, ‘‘Evaluation of Diagnostic Tests 
for Cancer’’; J. K. Cline, ‘‘Systematie Study of Some 
Proposed Cancer Tests.’’ 

August 30 James A. Reyniers, ‘‘Germ Free Life and 
the Cancer Problem’’; W. F. Dunning, ‘‘ Dietary De- 
ficiencies and Excesses in the Economy of Cancer’’; 
Julius White and M. Berenbom, ‘‘Some Metabolic 
Studies of Normal and Tumor Bearing Animals with 
N*®?’; Paul C. Zameenik, Ivan D. Frantz, Jr., and Robert 
B. Loftfield, ‘‘Labelled Amino Acids in the Study of 
Normal and Abnormal Growth.’’ 

August 31 W. E. Smith and D. A. Sunderland, ‘‘ Ex- 
perimental Studies with Careinogenie Materials from the 
Petroleum Industry’’; Kenneth M. Lynch, ‘‘ Asbestos 
and Cancer of the Lung’’; (speaker aud subject to be 
announced); F. Duran-Reynals, ‘‘Environment and 
Virus Variations.’’ 

September 1 R. W. Rawson, ‘*‘ What Radio-Iodine Has 
Taught Us About the Pathologie Physiology of Thyroid 
Neoplasms’’; A. Haddow, ‘‘ Nitrogen Mustard Carecino- 
gens and Their Site of Action.’’ 


Program at 
New Hampton School, 
New Hampton, New Hampshire 


CHEMISTRY AND PHySICS OF METALS 
Earl A. Gulhransen, Chairman 


July 3 The Metallic Bond. S. Dushman, ‘‘ Atom 
Bonds in Metals’’; speaker to be announced, ‘‘Solid 
State Theory and Metallic Binding’’; D. Harker, ‘‘Some 
Theories of Intermetallic’ Chemistry.’’ 

July 4 D. P. Shoemaker, ‘*‘The Crystal Structure of 
Some Intermetallic Compounds’’; L. Brewer, ‘‘ Bonding 
in Semi-metals’’; R. E. Rundle, ‘‘Bonding in Inter- 
stitial Compounds.’’ 

July 5 C. Wagner, ‘‘The Relationship Between Meas- 
urable Thermodynamic Properties and Theories of the 
Solid State’’; E. Wallace, ‘‘Experimenta) Methods for 
Evaluating Cchesive Energies, Free Energies, and Resid- 
ual Entropies of Simple Alloys as Illustrzted by the 
Mg-Cd. System’’; D. P. Smith—presented by G. Derge. 
‘*The Distribution and State of Hydrogen in Metals and 
Certain Inferences’’; C. G. Shull, ‘‘ Neutron Diffraction 
Studies in Relation to Solid Structure.’’ 

July 6 H. B. Huntington, ‘‘Metallie Binding Near 
Surfaces and Lattice Defects’’; speaker to be an- 
nounced, ‘‘ Relationships Between Elastie Constants and 
the Effect of Pressure and Metallic Binding’’; C. H. 
Shaw, ‘‘A Survey of X-Ray Studies on the Electronic 
Band Structure of Metals.’ 

July 7 RB. Speiser and J. W. Spretnak, ‘‘ Theoretical 
Predictions of Binary Phase Diagrams.’’ 
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CURRENT TRENDS IN ANALYTICAL CHEMISTRY 


B. L. Clarke, Chairman; W. E. Campbell, 
Vice Chairman 

July 10 N. H. Furman, ‘‘Introduetory Survey’’; 
R. H. Miiller, ‘‘A Topic in Instrumental Analysis.’’ 

July 11 H. S. Strain, ‘‘ Analysis by Chromatographie 
Adsorption’’; Charles E. White, ‘‘Fluoreseence Analy- 

July 12 Grant Wernimont, ‘‘Statistical Methods in 
Analysis’; W. J. Youden, ‘‘Statistical Methods in 
Analysis.’’ 

July 13 J. J. Lingane, ‘‘ Electrical Methods in Analy- 
sis’’; W. E. Campbell, ‘‘ Electrical Methods in Analysis.’’ 

July 14 C. W. Gould, ‘‘Organie Analysis.’’ 


ORGANIC COATINGS 
G. W. Seayren, Chairman 
Mechanism of Film Formation 

July 17 Mechanism of Film Formation. W. O. Lund- 
berg, ‘‘ The Role and Mechanism of Oxidation in the Film 
Formation of Drying Oils’’; D. H. Wheeler, ‘‘ Heat- 
Induced Polymerization. ’’ 

July 18 A. K. Doolittle, ‘‘Mechanism of Solvent Ac- 
tion and Film Formation’’; J. Kenneth Craver, ‘‘ Mech- 
anism of Plasticization.’’ 

July 19 Daniel Smith, ‘‘Rheology in Film Forma 
tion’’; R. H. Kienle, ‘‘Factors in the Formation and 
Behavior of Pigmented Films.’’ 

July 20 Speaker to be announced, ‘‘Reenforcement 
of Films by Pigments’’; W. K. Asbeck, ‘‘ Electrokinetic 
Propertics of Pigment Dispersions. ’’ 

July 21 H. F. Payne, ‘‘Mechanism of Water Ab- 
sorption and Diffusion.’’ 


Ion EXCHANGE 
Robert Kunin, Chairman; Nachod, 
Vice Chairman 

July 24 George Boyd, Harry Gregor, ‘‘ Basic Physical 
Chemistry of Ion Exchangers’’; Walter Juda, K. Soll- 
ner, ‘‘ Membrane Electrodes.’’ 

July 25 E. Glueckhauf, K. Kraus, ‘‘Ion Exchange 
Separations in Inorganic Chemistry’’; S. Moore, A. Reid, 
‘*Ton Exchange Separations in Organic Chemistry.’’ 

July 26 G. Bodamer, ‘‘Ion Exchange in Non-Aqueous 
Media’’; L. Hammett, F. Nachod, ‘‘Catalytie Properties 
of Ion Exchange Substances.’’ 

July 27 W. Rieman, ‘‘Ion Exchange in Analytical 
Chemistry’’; H. Thomas, subject to be announced; 
W. Bauman, R. Kunin, and others, ‘‘ Evaluation Methods 
and Characterization of Ion Exchange Substances. ’’ 

July 28 E. Roberts, G. Monet, ‘‘Fundamental En- 
gineering Principles of Ion Exchange.’’ 


MICROBIOLOGICAL DETERIORATION 
John Leutritz, Jr., Chairman 
July 31 R. H. Colley, ‘‘General and Historical Re- 


view, Chemistry of Cellulose and Related Substances, 
Organisms Causing Deterioration and the Mechanism 
of Destruction, Ecology of Bioagents, Enzyme Action.’’ 

August 1 R. H. Baechler, ‘‘Relation Between Chem- 
ical Structure and Fungicidal Activity, Mechanism of 
Preservation, Effect of Chemical Compounds on the 
Metabolism of Organisms.’’ 

August 2 G. A. Garratt, J. F. Oesterling, ‘‘ Chemical 
Relationships Between the Cellulosic Substrate and the 
Preservative, Methods of Employing the Preservative, 
Effect of Environment on Efficacy of the Preservative, 
Processing Factors as Limitations.’’ 

August 3 G. A. Greathouse, ‘‘ Evaluation of Preserva- 
tives; Screening, Accelerated and Service Tests. Other 
Factors Toxicity, Corrosion, Odor, etc.’’ 

August 4 J. Leutritz, Jr., ‘‘Practicability of Pre- 
Round table discussion. Each moderator 
will be supported by short papers and prepared discus- 
sions in addition to the general discussion from the floor. 


servatives.’? 


PHYSICAL METHODS IN NUCLEIC ACID AND 
PROTEIN RESEARCH 


Kurt G. Stern and Elkan R. Blout, Cochairman 


August 28 Electron Microscopy. C. E. Hall, ‘‘ Elee- 
tron Microscopy of Protein Molecules’’ (tentative). 
X-Ray Diffraction. 1. Fankuchen, ‘‘ X-Ray Diffraction 
Studies on Proteins, Enzymes, and Viruses’’; W. T. 
Astbury, ‘‘X-Ray Diffraction Studies on Proteins and 
Nucleic Acids.’’ 

August 29 The Action of Ultraviolet Light, Ultra- 
violet Spectroscopy and Ultraviolet Microspectroscopy. 
A. D. MeLaren, ‘‘Photochemical Studies on Proteins, 
Enzymes, and Viruses’’; <A. Pollister, ‘‘ Photometric 
Studies on Intracellular Nucleie Acids.’’ 

August 30 Infrared Spectroscopy and Microspectros- 
copy. R. S. Halford, ‘‘Polarized Infrared Spectros- 
copy of Proteins’’; E. R. Blout, ‘‘Infrared Spectros- 
copy and Microspectroscopy of Nucleic Acids and Their 
Components. ’’ 

August 31 Molecular Size and Shape. P. Doty, 
‘‘Light Scattering and Its Applications to Nucleic 
Acids’’; J. L. Oncley, ‘‘Studies of B-Lipoprotein of 
Human Plasma’’; K. G. Stern, ‘‘Physical-Chemical 
Studies on Nucleie Acids and Nucleoproteins.’’ 

September 1 Miscellaneous Techniques. E. Chargaff, 
‘*Chromatographie Studies on Nucleie Acids’’; Gerson 
Kegeles, ‘‘Diffusion and Adsorption Studies on Pro- 
teins.’’ 

The following individuals will be present by invitation: 
W. T. Astbury, University of Leeds; T. P. Caspersson, 
Karolinska Institute, Stockholm; A. G. Ogston and R. 
Barer, Oxford University; and D. O. Jordan, University 
of Nottingham. 
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NEWS 
and Notes 


National Science 
Foundation Bill 


That scientists have been, rela- 
tively speaking, temperate in their 
eriticism of the Smith and Flood 
amendments to the National Science 
Foundation bill is evident from the 
reaction of the Attorney General’s 
Office. The following letter to Sen- 
ator Elbert D. Thomas from Peyton 
Ford, assistant to the Attorney Gen- 
eral, dated March 6, was released to 
the press on March 18. It states 
the case against the amendments 
even more effectively than was done 
by the scientists: 


The legislation to establish the Na- 
tional Science Foundation (S. 247 and 
H.R. 4846) has been amended within 
the past few days in a manner which 
has caused me deep concern. I refer 
to two amendments added by the House 
of Representatives to S. 247. The first 
of these amendments reads as follows: 


(1) No person shall be employed by 
the Foundation and no _ scholarship 
awarded to any person by the Founda- 
tion unless and until the Federal Bu- 
reau of Investigation shall have inves- 
tegated the loyalty of such person and 
reported to the Foundation such person 
is loyal to the United States, believes in 
our system of government, and is not 
and has not at any time been a member 
of any organization declared subversive 
by the Attorney General or any or- 
ganization that teaches or advocates 
the overthrow of our Government by 
force and violence. 


The second amendment provides: 


(m) No person a national of a for- 
eign country shall be associated with 
the Foundation in any capacity whatso- 
ever unless and until the Federal Bu- 
reau of Investigation, independent of 
any investigation made by the govern- 
ment of such person, shall have inves- 
tigated such — and reported to the 
Foundation that such person is not and 
has not at any time been a member of 
any organization that teaches or advo- 
eates the overthrow of the Government 
= the United States by force and vio- 
lence. 


I, of course, am firmly of the belief 
that disloyal persons should not be in 
the employ of the National Science 
Foundation. The amendments, how- 
ever, go beyond this. Should they be 
enacted into law they would not only 
effect an extremely radical and undesir- 
able change in the basic responsibilities 
and functions of the Federal Bureau 
of Investigation but also,-.in.my.opin- 


ion, they would bring about a depart- 
ure from American concepts of justice 
and democratic government. 

The Bureau is at the present time 
solely an investigative and fact-gather- 
ing ageney; it does not evaluate or 
make recommendations with reference 
to the information it collects through 
its investigations. In loyalty investi- 
gations, as in others, the Bureau sub- 
mits the information it has obtained 
through investigation for the considera- 
tion of the employing agency and for 
such determinations by that agency as 
may be required. The fine reputation 
which I believe the Bureau enjoys to- 
day as an impartial investigative 
agency results in large part because it 
has carefully restricted its activities to 
the making of investigations. Indeed, 
while the Bureau’s expertise and high 
qualifications in this field would be chal- 
lenged by no one, it is not equipped to 
go beyond the field of investigation and 
into that of making the determinations 
called for by the amendments. If the 
Bureau were called upon to perform the 
functions required by the amendments, 
its efficiency and good reputation as an 
investigative agency would be seriously 
impaired. 

The enactment of either of the 
amendments mentioned above would re- 
move the Bureau from its position as an 
impartial fact-gathering organization 
and impose upon it the responsibility 
for making decisions concerning the 
loyalty of individuals under considera- 
tion by the National Science Founda- 
tion for employment or for a fellowship 
under the act. To place the Bureau in 
the position of an evaluating agency 
regarding the loyalty of persons affected 
by this legislation is fraught with peril, 
not only to the Bureau itself, but also 
to the country at large. In the opinion 
of the Director of the Federal Bureau 
of Investigation, with which I agree, 
such legislation would constitute a clear 
departure from accepted fundamental 
theories of American government and 
lay a foundation for criticism of the 
Bureau as a state pelice organization. 

Tt is also to be noted that the amend- 
ments, in precluding the employment of, 
or the awarding of a scholarship to, 
any person who has “at any time been 
a member of” any subversive organiza- 
tion seeks to deny to the Foundation 
the services of many Americans of 
unquestionable loyalty to the United 
States and its form of government who 
innocently joined a so-called “front” 
organization with the highest motives 
and who withdrew their membership 
from such organization upon their first 
suspicion of its subversive character. 

It is characteristic of many “front” 
organizations that their purported pur- 
poses and programs are designed to ap- 
peal to loyal Americans and frequently 
it is behind a screen of respectibility, 
loyalty, and even patriotism that sub- 
versive activities are carried..on, often 
by only a- few disloyal persons. In 


other instances a small minority subvert 
an organization of previously good pur- 
poses and having many members of un- 
questionable loyalty to the United 
States. This amendment would un- 
justly penalize many completely loyal 
Americans who innocently joined such 
organizations and would, in some meas- 
ure, tend to defeat the carrying out of 
the purposes of the act. 

The amendments also overlook the 
fact that under the employee loyalty 
program membership in an organization 
on the Attorney General’s list is re- 
garded as merely one piece of evidence 
pointing to possible disloyalty. The 
loyalty program enables an employee 
who is a member of a listed organiza- 
tion to respond to charges against him 
and to show that his membership is 
innocent and does not reflect upon his 
loyalty. This opportunity to defend 
oneself in a manner consistent with 
American concepts of justice and fair- 
ness is lacking from the amendments. 

It is also to be noted, with regard to 
the second amendment above quoted, 
that a very practical difficulty exists 
with respect to the proposed investiga- 
tion of foreign nationals by the Federal 
Bureau of Investigation, in that the Bu- 
reau does not have facilities for con- 
ducting investigations abroad. 

For the reasons above stated, I re 
quest and hope that you will make every 
effort to eliminate the amendments in 
question before final enactment of the 
“National Science Foundation Act of 
1949,” thus leaving investigations of 
the personnel of this agency to be con- 
ducted on the same basis as investiga- 
tions of personnel of other non-sensi- 
tive agencies. 

I am authorized to state that this 
letter also reflects the views of the 
Secretary of Defense. 

The Director of the Bureau of the 
Budget has advised that there is no 
objection to the submission of this 
recommendation. 


About People 


Kendall B. Corbin, professor of 
neuroanatomy in the Mayo Founda- 
tion, Graduate School, University of 
Minnesota, was appointed associate 
director of the Mayo Foundation in 
Rochester on January 1. Dr. Corbin 
will continue active medical prac- 
tice as a consultant in neurology in 
the Sections on Neurology and Psy- 
chiatry of the Mayo Clinic. 


C. Howard Baltzo, assistant chief 
of the Branch of Fisheries, Washing- 
ton, D. C., has been appointed assist- 
ant regional director of the Fish and 
Wildlife Service of the U. S. Depart- 
meut of the Interior in Alaska. 
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Robert B. Lewy has been ap- 
pointed commanding officer of the 
427th General Hospital, a U.S. Army 
reserve unit sponsored by the Uni- 
versity of Illinois College of Medi- 
cine. Dr. Lewy is a clinical assist- 
ant professor of ear-nose-throat at 
the university, and has been a mem- 
ber of the faculty since 1937. He 
succeeds John B. Youmans. 


Carlyle Jacobsen, executive dean 
of the Division of Health Sciences 
and Services at the State University 
of Iowa, has been appointed execu- 
tive dean for medical education, New 
York State University. He will assist 
President Eurich and the board of 
trustees in establishing policies for 
the university’s two medical centers, 
the Long Island College of Medicine 
and the Syracuse College of Medi- 
cine. 


Francis Sargent Cheever has 
been appointed professor of micro- 
biology in the Department of Epi- 
demiology and Microbiology at the 
University of Pittsburgh, effective 
July 1. Since 1946 Dr. Cheever has 
been associate in bacteriology and 
Silas Arnold Assistant Professor of 
Bacteriology and Immunology at 
Harvard Medical School. 


Dean Burk, head of the Cytochem- 
istry Unit, National Cancer Institute, 
Bethesda, Maryland, and Arthur L. 
Schade, chief biochemist, Overly 
Biochemical Research Foundation, 
New York City, left this month for 
a period of research with Otto War- 
burg, director of the Kaiser Wilhelm 
Institute for Cell Physiology, Berlin- 
Dahlen, Germany. 


Visitors to U. S. 


Harold Norinder, director of the 
High Tension and Electricity Re- 
search Institute of the University of 
Uppsala, Sweden, is at the Univer- 
sity of Chicago to participate in the 
research project on lightning study 
being conducted for the U. S. Air 
Force. 


W. R. Lane, Chemical Defense 
Experimental Establishment, Porton, 
England, and G. O. Langstroth, Ex- 
perimental Station, Suffield, Alberta, 
Canada, will present papers at the 


symposium on aerosols to be held at 
the Army Chemical Center, Mary- 
land, April 3-5. 


Gregor Wentzel, professor of 
physies at the University of Zurich, 
was 4 recent visitor at the Illinois In- 
stitute of Technology. 


Sze Tsen Hu, of Academia Sinica, 
Shanghai, China, has been appointed 
lecturer at Tulane University. 


Grants and Awards 


The American Heart Associa- 
tion has awarded 46 grants totaling 
$220,000 to universities, hospitals, 
institutes, and laboratories, for re- 
search in heart disease. Seven are 
renewal grants. Among the larger 
new grants are: University of South- 
ern California, School of Medicine, 
$8,820 for study of hypertension, 
Douglas R. Drury and Leo A. Sapir- 
stein; Harold Brunn Institute for 
Cardiovascular Research, San Fran- 
cisco, $6,300 for study of arterio- 
sclerosis, Meyer Friedman; Tulane 
University of Louisiana School of 
Medicine, New Orleans, $9,135 for 
study of physiology of the kidney, 
Nathaniel B. Kurnick; Children’s 
Hospital, Boston, $10,500 for study of 
methods for grafting blood vessels, 
Robert E. Gross; Marine Biological 
Laboratory, Woods Hole, Massachu- 
setts, $8,000 for study of the mech- 
anism of museular contraction, Al- 
bert Szent-Gyérgyi; Cornell Univer- 
sity Medical College, New York, 
$8,085 for physiological studies, Rob- 
ert F. Pitts; Western Reserve Uni- 
versity School of Medicine, Cleve- 
land, $10,395 for study of metabolism 
of heart muscle, Victor Lorber. 


The $5,000 Passano Foundation 
Award for 1950 will be conferred 
upon Edward C. Kendall and Philip 
S. Hench, of the Mayo Clinic, for 
their chemical investigation of the 
adrenal cortical hormones and the de- 
velopment of cortisone and its clini- 
eal application to rheumatic diseases. 
The presentation will be made June 
28 at the annual award dinner to be 
held this year in San Francisco. The 
Passano Foundation was established 
in 1943 by the Williams and Wilkins 
Company to aid in the advancement 


of medical research, particularly of 
possible clinical application. The 
five previous awards have gone to E. 
J. Cohn, of Harvard University, 
Ernest Goodpasture, of Vanderbilt 
University, Selman Waksman, of 
Rutgers University, a joint award 
to Helen B. Taussig and Alfred Bla- 
lock, both of Johns Hopkins Univer- 
sity Medical School, and Oswald T. 
Avery, formerly of the Rockefeller 
Institute for Medical Research. 


Fellowships |. 

The National Research Council 
announces the availability of funds 
for fundamental research in the field 
of radiology. Applications for re- 
search grants and fellowships during 
the year beginning January 1, 1951, 
will be accepted until September 15. 
Stipends are from $3,000 to $5,000, 
depending upon the qualifications 
and circumstances of applicants. 
Funds are not limited to U. S. citi- 
zens or U. S. laboratories. Inquiries 
should be addressed to the Secretary, 
Division of Medical Sciences, Na- 
tional Research Council, 2101 Consti- 
tution Avenue, Washington 25, D. C. 


Two John G. Bergquist fel- 
lowships of $900 each for the study 
of chemistry in Sweden in 1980-51 
have been announced by the Ameri- 
ean Seandinavian Foundation, 116 
East 64th Street, New York City. 


The Fulbright Exchange Pro- 
gram will be extended soon to in- 
clude Australia, Egypt, Iran, Turkey, 
and India. Persons wishing to ap- 
ply for an award as advanced re- 
search scholar or visiting lecturer in 
any of these countries should write 
to the Committee on International 
Exchange of Persons, Conference 
Board of Associated Research Coun- 
cils, 2101 Constitution Avenue, Wash- 
ington 25, D. C. Application forms 
and information will be sent on re- 
quest. 

Applications for Fulbright awards 
in the United Kingdom and British 
Colonial Dependencies, Belgium and 
Luxembourg, France, Greece, Italy, 
The Netherlands, Burma, The Philip- 
pines, New Zealand, and Norway, for 
the academic year 1951-52, will be 
available by late summer. 
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There is still time to make ar- 
rangements under the Fulbright Pro- 
gram for foreign lecturers to teach 
in U. S. universities and colleges dur- 
1950-51. Information may be ob- 
tained from the Conference Board 
Committee. 

Announcement of awards for 1950- 
51 will be made by the Department 
of State on behalf of the Board of 
Foreign Scholarships in April or 
May. 


Colleges and Universities 


The Massachusetts Institute of 
Technology has announced that 
Horace S. Ford, principal financial 
officer for 36 years and treasurer of 
the MIT Corporation since 1934, 
and Edward L. Moreland, executive 
vice president since 1946, will retire 
in July. Members of the faculty re- 
tiring on the same date are: Ralph 
G. Hudson, member of the Depart- 
ment of Electrical Engineering since 
1907; Frederick G. Keyes, professor 
of physical chemistry, MIT staff 
member since 1910; Donald S. Tuck- 
er, professor of economics, asso- 
ciated with MIT since 1919; Vic- 
tor O. Homerberg, professor of 
physical metallurgy, who started out 
as an assistant chemist in 1918; and 
Frederick K. Morris, professor of 
geology, who has been with the insti- 
tute sin¢e 1927. 


The following appointments have 
been made to the biology staff at the 
University of California, Santa 
Barbara College: Maynard F. Mose- 
ley, instructor in botany, formerly in- 
structor at Cornell University; Don- 
ald M. Wootton, instructor in zool- 
ogy; and Robert E. Burns, instructor 
in botany. 


The Stanford University School 
of Medicine is presenting its 68th 
annual course of popular medical 
lectures at Lane Hall, Sacramento 
Street, San Francisco. The three 
fortheoming lectures are: April 5— 
‘*Present-Day Treatment of High 
Blood Pressure,’’ by Francis L. 
Chamberlain; April 19—‘‘The Com- 
mon Cold,’’? by Rodney R. Beard; 
April 26—‘‘ ACTH, the Magie Hor- 
mone,’’ by William C. Kuzell. The 
first lecture in the series, ‘‘New 


Drugs in Tubereulosis,’’ was given 
March 29 by H. Corwin Hinshaw. 


The Illinois Institute of Tech- 
nology student chapter of the Ameri- 
can Chemical Society will sponsor a 
joint meeting and symposium May 6 
for chemistry and chemical engineer- 
ing students in the Chicago area. A 
prize will be awarded to the person 
presenting the best paper, as judged 
by three professional chemists. 
Three-hundred-word abstracts of pa- 
pers must be submitted to the selec- 
tion board by April 21. 


Harvard University has estab- 
lished a new laboratory of Physical 
Chemistry Related to Medicine and 
Public Health to apply physical and 
chemical theory and methods to prob- 
lems related to health and medicine. 
Research will center on the study of 
proteins and the major structural 
and functional elements of plant 
and animal cells and tissues. The 
laboratory will be headed by Edwin 
J. Cohn, University Professor at Har- 
vard. Powell M. Cabot, chairman of 
the Massachusetts Development and 
Industrial Commission, has been ap- 
pointed business manager. 


Cornell University is conducting 
a scientific study to determine the 
*‘attitudes and values of American 
college students,’’ with the support 
of a $15,000 grant by the Carnegie 
Corporation of New York. Robin M. 
Williams and Edward A. Suchman of 
the Department of Sociology and An- 
thropology are supervising the proj- 
ect, described as ‘‘a pioneering at- 
tempt to understand the college stu- 
dent as a member of a real com- 
munity.’’ 


The University of Colorado’s 
High Altitude Observatory has in- 
stalled a specially designed heliostat 
which permits photographing the 
sun’s image at regular intervals, to 
record ‘‘flares’’? for study. The 
camera used contains a filter which 
transmits a band of light four-tenths 
angstrom unit wide, permitting finer 
recordings than have previously been 
made. 


Meetings and Elections 


The American Society for the 
Study of Sterility will hold its sixth 


annual conference at the Sir Francis 
Drake Hotel, San Francisco, June 
24-25. Papers will be presented on 
mammalian aspects of infertility, 
gynecie aspects of infertility, basie 
studies on the role of the male in 
sterility, and standards and therapy 
in the male. Registration fee for 
the two full-day sessions is $10 and 
includes a detailed program contain- 
ing abstracts of papers. Appliea- 
tions for registration should be sent 
to the American Society for the 
Study of Sterility, 20 Magnolia Ter- 
race, Springfield 3, Massachusetts. 


The fourth annual symposium on 
fundamental cancer research of the 
University of Texas’ M. D. An- 
derson Hospital for Cancer Re- 
search will be held at the Texas 
Medical Center, Houston, May 12- 
13 in conjunction with a eancer pa- 
thology conference of the University 
of Texas Postgraduate School of 
Medicine. The College of American 
Pathologists will hold its south cen- 
tral regional meeting in Houston at 
the same time and will participate in 
the symposium and pathology eonfer- 
ence. Among the speakers at the 
meetings will be A. C. Broders, Mayo 
Clinic, Marshall Brucer, Oak Ridge 
Institute of Nuclear Studies, and C. 
P. Rhoads, Memorial Hospital, New 
York City. Further information 
may be obtained from William O. 
Russell, 2310 Baldwin Street, Hous- 
ton, Texas. 


The Association of Geology 
Teachers will hold its tenth annual 
meeting at the University of TIli- 
nois April 14-15. The meeting is 
open to all those interested in the 
teaching of geology. Inquiries and 
reservations for the luncheon and 
dinner on Friday should be addressed 
to Prof. Paul R. Shaffer, Department 
of Geology, University of Illinois, 
Urbana. 


An International Conference on 
Spectroscopy at Radiofrequencies 
will be held at Amsterdam September 
18-23. Lectures and discussions are 
planned on nuclear, paramagnetic, 
and ferromagnetic resonance, and on 
precision determination of atomic 
and molecular constants by radio- 
frequency methods. Information can 
be obtained from the secretary of 
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the organizing committee, J. de Boer, 
Bunsenstraat 98, Amsterdam-O. 


The Sixth International Congress 
of Pediatrics will be held in Zurich 
in July. Lectures and exhibitions 
will be held from July 21-30, and 
plenary sessions will be held July 24— 
28. Information may be obtained 
from the American Express Com- 
pany. 


The American Philosophical So- 
ciety will hold its annual meeting in 
Philadelphia April 20-22. On April 
20 at 8:30 p.m. the Penrose Me- 
morial lecture will be given by Ed- 
win G. Nourse. Officers and members 
will be elected at the annual execu- 
tive session April 22 at 10 a.m. 


The Centre National de la Re- 
cherche Scientifique announces that 
a symposium on fundamental par- 
ticles and nuclei will be held in 
Paris, April 24-29. U.S. scientists 
who have been invited to participate 
are: R. P. Feynman, Cornell Uni- 
versity; W. Pauli, A. Pais, C. Uhlen- 
beck, E. P. Wigner, J. Von Neumann, 
and W. Bargmann, of the Institute 
for Advanced Study; E. Fermi, E. 
Teller, and G. Wentzel, University of 
Chicago; J. Schwinger, Harvard 
University; G. Bernardini, H. Yu- 
kawa, and I. I. Rabi, of Columbia 
University; R. Marshak, University 
of Rochester; R. Serber, University 
of California at Berkeley; G. Breit, 
Yale University; and S. Goudsmit, 
Brookhaven National Laboratory. 

A symposium on nuclear phys- 
ics of the light elements will be 
held at Oak Ridge National Labora- 
teries on June 8 and 9. S. K. Alli- 
son, University of Chicago, and R. 
G. Herb, University of Wisconsin, 
will act as chairmen. The invited 
speakers are: H. H. Barschall, Uni- 
versity of Wisconsin; T. W. Bonner, 
Rice Institute; W. W. Buechner, 
Massachusetts Institute of Technol- 
ogy; R. F. Christy and W. A. Fowler, 
California Institute of Technology; 
and A. Hemmendinger, Los Alamos. 
Inquiries may be addressed to the 
Director of the Physics Division, Oak 
Ridge National Laboratories, P. O. 
Box P, Oak Ridge, Tennessee. 


Deaths 


Edwin Bayer Branson, professor 
emeritus of geology at the University 
of Missouri, died March 12, at the 
age of 73. Dr. Branson was chair- 
man of the Department of Geology at 
the university from 1910 until his 
retirement in 1947. He was a Fellow 
of the AAAS. 


Carl H. Wedell, associate profes- 
sor of psychology and director of the 
Bureau of Industrial and Applied 
Psychology, University of Wisconsin, 
was killed in an automobile accident 
near Green Bay, Wisconsin, Febru- 
ary 21. He was 43 years old. 


Arthur J. Dempster, professor of 
physies at the University of Chicago 
since 1927, died March 11 of a heart 
attack while vacationing in Florida. 
He was 63 years old. Dr. Dempster 
was the discoverer of uranium 235 
and an authority on mass spectros- 
copy. He was the winner of the 
AAAS $1,000 award in 1929 for his 
paper on ‘‘ The Reflection of Protons 
from a Calcite Crystal.’’ 


V. A. C. Henmon died at Wichita, 
Kansas, January 10 at the age of 
72. He served at the University of 
Wisconsin as director of the School 
of Education from 1916 to 1926, and 
as professor of psychology from 1927 
to 1948. 


Miscellaneous 


The Southwest Research Insti- 
tute has established an office in 
Paris, headed by Servan G. Canta- 
euzene, research engineer, to facili- 
tate European work in industrial and 
agricultural research. Previous work 
has been carried on through three 
offices in the U. S. The Paris office 
will also handle European matters 
for the Institute of Inventive Re- 
search and the Foundation of Ap- 
plied Research, the other two non- 
profit institutions founded by Tom 
Slick, Texas oilman. 


The Arctic Institute of North 
America announces the following 
change in its lecture program to be 
held at Johns Hopkins University 


(see Science, March 3, p. 243). Capt. 
P. W. Roberts, USN, will give his 
lecture, ‘‘ Engineering Problems of 
the Aretic,’’ on May 18 instead of 
April 13. M. C. Shelesnyak, direc- 
tor of the institute’s Baltimore- 
Washington office, will speak on 
April 13. His subject is ‘‘ Arctic 
Research Laboratory at Point Bar- 
row.’? 


Recently Received— 


British Museum Natural History 
Bull. 1 and 2, Vol. 1, Geological 
Series. A Reconsideration of the 
Galley Hill Skeleton. K. P. Oak- 
ley and M. F. Ashley Montagu. 
The Pterobranch Rhabdopleura in 
the English Eocene. WU. Dighton 
Thomas and A. G. Davis. British 
Museum, London. 

Safe Handling of Radioactive Isotopes. 
U. S. Dept. of Commerce Hand- 
book 42. Sept. 1949. U.S. GPO 
Washington 25, D. C. 15 cents. 

Majuro: A Village in the Marshall 
Islands. Alexander Spoehr. Fiel- 
diana: Anthropology. Vol. 39. 
Chicago Natural History Museum, 
Chicago. $3.50. 

Atomic Energy Commission 7th Semi- 
annual Report, 1950. U.S. GPO, 
Washington 25, D. C. 

Bibliography of Technical Reports. 
Vol. 13, No. 2. U.S. Department 
of Commerce, Office of Technical 
Services, Washington 25, D. C. 

Forest Management. C. D. Orchard. 
Dept. of Lands and Forests, 
British Columbia Forest Service, 
Victoria, B. C. 

Annotated ~ Distributional List of 
Ferns and Flowering Plants of San 
Diego County, California. Ethel 
Bailey Higgins. San Diego Soci- 
ety of Natural History. 

Development of Dairy Breeds for the 
Tropics. A. O. Rhoad. Publ. 33, 
Inter-American Institute of Agri- 
cultural Sciences. Turrialba, 
Costa Rica. 

An Exposure of the Triassic Eastern 
Border Fault. Ralph E. Digman. 


Mise. Series No. 2, State Geologi- 
eal and Natural History Survey 
of Connecticut. 
Hartford. 


State Library, 
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We are pleased to announce a change in the distribution 
of Eastman Organic Chemicals. All sales and service 
activities relating to these chemicals are now being 
handled by Eastman Organic Chemicals Department of 
Distillation Products Industries, which is now a division 
of Eastman Kodak Company. 

The same high product quality will be maintained and 
the same people will be in charge of sales and service. It is 
anticipated that improved service to our customers will 
result from this change. 


EASTMAN KODAK COMPANY 


All communications regarding ‘Eastman Organic 
Chemicals should be addressed as follows: 


DISTILLATION PRODUCTS cadaustrice 
EASTMAN ORGANIC CHEMICALS DEPARTMENT 


ROCHESTER 3, N.Y. PHONE: Glenwood 1877 
DIVISION OF EASTMAN KODAK COMPANY 


THERE ARE MORE THAN EASTMAN ORGANIC CHEMICALS 
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HELLIGE 


NS 

\ Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
N Pd Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
N BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
AW Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
The Hellige pH-Meter embodies tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 

VERSATILI- Dihydroxyacetone; Dihydroxyphenylalanine (DOPA); 

TY and Under Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 

rigorous conditions, ae — piperidine; Fibroin; Folic Acid; Galacturonic Acid; 

transportation. or in the hands 0! Gentisic Acid; Girard Reagents P and T; Gliadin; 


untrained personnel, the instru- 
ment is always readv fur accurate 
determinations equaling those of 

delicate ‘“‘laboratory 


Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 


only” apparatus. It Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
is also applicable for Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
measuring Ox:dation- trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Reduction Porentials Adenylic Acid; Myanesin; p-Nitrophenylphosphate; Nu- 
and all — EM a cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
dard thenyl Alcohol; Pentcillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
with a precision to perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
0.08 pH unit and 0.005 doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
volt, the Range Con- Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
trol Model to 0.01 pH — Acid; Spermidine; Spermine; Thioacetic Acid; 
and 0.001 volt. The iocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
self-contained instru- zolium Chloride; Tripyridyl; Trypsinogen; Tyrosinase; 
ment can be used any- Tyrothricin; Urease; Uricase; Uridine; Vitellin; 
where. Xanthosine. 
WRITE FOR BULLETIN No. 7040-A Ask us for others! 


L L | G DELTA CHEMICAL WORKS 


INCORPORATED West 6C 
3718 NORTHERN BLVD. LONG ISLAND CITY 1. N.Y. 


APPROACHES To TUMOR CHEMOTHERAPY 
x+442 pp.—7% x 103—illustrated—clothbound—1947 


This volume of 41 papers by leading authorities is 2 comprehensive summary of the progress so far made 
toward the chemotherapy of malignant tumors. 

The plans for the volume were developed under the auspices of the National Cancer Institute and such 
other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 

Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of Copenhagen. 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London. 
England. Members of the staffs of all the principal cancer research institutions in the United States contributed 
to this volume. 

APPROACHES TO TUMOR CHEMOTHERAPY yas not only a deliberately planned program but the con- 
tributions were presented and discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
After these presentations and discussions of the manuscripts they were reviewed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the numerous references to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 
problem may be, this volume promises to be an important and trustworthy reference book. 


ae To: AAAS PUBLICATIONS 
PRICES FOR THIS BOOK IN CAR- 1515 Massachusetts Ave., N.W., Washington 5, D. C. 


t id, follows: 
Please accept my order for one copy of APPROACHES TO TUMOR 
Members of the A.A.A.S. ..... $6.50 CHEMOTHERAPY. Remittance in the amount of $............ 
Nonmembers and Institutions .. 7.75 ie is enclosed. 


Please enclose remittance with order 


ORDER YOUR COPY NOW! 
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New Books of Interest 


ELEMENTARY PILE THEORY 


By Harry Soopak, The Massachusetts Institute of Technology, and Epwarp C. 
CaMPBELL, Oak Ridge National Laboratory. Concisely presents the funda- 
mental ideas associated with the chain-reacting pile. The authors report on de- 
tailed investigations of what happens to the fast neutrons given off in the act 
of fission, how they move about in space, and how they are slowed down in 
matter. March 1950. 73 pages. $2.50. 


to 


THEORETICAL IGNEOUS PETROLOGY 


By Ernest E. Wantstrom, University of Colorado. Brings together the basic 
facts and ideas of modern igneous petrology. Laboratory studies of physical 


' properties of minerals and rocks and extensive investigation of the cooling 


characteristics of artificial melts are described in physico-chemical terms. The 
quantitative approach is stressed so readers can understand and appraise critically 
this type of material. Ready in April. 365 pages. 159 illus. $6.00. 


An INTRODUCTION to MATHEMATICAL 


PROBABILITY and ITS APPLICATIONS 


Volume I. By Wiw1aM FELLER, Cornell University. Serves a dual purpose: it 
develops probability theory rigorously as a mathematical discipline and illustrates 
the great variety of practical problems with the modern techniques used in their 
solution. To present the significance of the basic concepts without analytical 


-difficulties, the first volume is restricted to discrete sample spaces and random 
variables. A book in the WiLEY MATHEMATICAL Statistics SERIES, Walter A. 


Shewhart, Editor. Ready in June. Approx. 419 pages. Illus. Prob. $7.00. 


HETEROCYCLIC COMPOUNDS 


Volume I. Edited by R. C. ELDERFIELD, Columbia University. Deals with the 
chemistry of monocyclic heterocycles containing one oxygen; sulfur, and nitrogen 
atom. The authors offer the latest information on these compounds plus a 
critical evaluation of the published data. Stress is on the chemical principles 
involved in the syntheses and reactions. Complete references are given. Ready 
in April. 703 pages. $11.00. 


Send for copies on approval. 
JOHN WILEY & SONS, Inc. 


440 Fourth Avenue New’ York 16, N.Y. 
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OUTSTANDING BOOKS IN BIOLOGICAL SCIENCES 
Published 1946-1950 


BACTERIOLOGY 


DAIRY BACTERIOLOGY 
Third Edition. By B. W. Hammer, 1948. 593 pages. Illus. $6.00. 


BACTERIOLOGY 
A Textbook of Microorganisms. Fourth Edition.. By FRED WiLBuR TANNER, and 
Frep W. TANNER, Jr., 1948. 625 pages. Illus. $4.50. 


MOLDS, YEASTS, and ACTINOMYCETES 
Second. Edition. By the late ARTHUR T. HENrici. Revised by CHEesTER W. 
EMMons, CHarLEs E. SKINNER, and H. M. Tsucutya, 1947. 409 pages. 136 
illus. $5.00. 

LABORATORY MANUAL for GENERAL BACTERIOLOGY 
Third Edition. By Grorce L. Petter, Cart E. Georci, and LawreENcE F. 
LinpGReEN, 1946. 295 pages. $3.00. 

WATER BACTERIOLOGY 
With Special Reference to Sanitary Water Analysis. Sixth Edition. By SAMUEL 
CaTE Prescott, C.-E. A. WINsLow, and Mac Harvey McCrapy, 1946. 368 
pages. $4.50. 


FORESTRY 


APPLIED SILVICULTURE in the UNITED STATES 
By R. H. WeEstveEtp, 1949. 590 pages. Illus. $6.00. 


FOREST PROTECTION 
Second Edition. By RatpH C. Haw ey and Paut W. StickeL, 1948. 355 pages. 
$4.50. 


FOUNDATIONS of SILVICULTURE upon an ECOLOGICAL BASIS 
Second Edition, Revised. By the late JamEs W. TouMEY; revised by CLARENCE F, 
Korstian, 1947. 468 pages. Illus. $5.00. 


FOREST SOILS 
By Harotp J. Lutz, and Ropert F. CHANDLER, JRr., 1946. 514 pages. Illus. 
$5.25. 


The. PRACTICE of SILVICULTURE 
By Ratpu C. Haw ey, 1946. 354 pages. Illus. $4.00. 


Send for copies on approval. See pages 15 for current and forthcoming books. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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OUTSTANDING BOOKS IN BIOLOGICAL SCIENCES 
Published 1946-1950 


BIOLOGY 


SELECTED INVERTEBRATE TYPES 
By F. A. Brown, Jr., with 13 Contributors, 1950. 597 pages. 235 illus. $6.00. 


INTRODUCTION to PARASITOLOGY 
With Special Reference to the Parasites of Man. Eighth edition. By Asa C. 
CHANDLER, 1949. 756 pages. 282 illus. $6.00. 


INTROGRESSIVE HYBRIDIZATION 
By Epcar ANDERSON. A book in the BrococicaL REsEARCH SERIES. 1949. 109 
pages. Illus. $3.00. 


COMPARATIVE ANATOMY 
By LeveRETT ALLEN ADaAMs, and SAMUEL Eppy, 1949. 520 pages. 364 illus. 
$5.00. 


COMPARATIVE PHYSIOLOGY 
By Brapiey T. SCHEER, 1948. 563 pages. Illus. $6.00. 


An INTRODUCTION to GENETICS and CYTOGENETICS 
By HERBERT ParkEs RiteEy, 1948. 596 pages. Illus. $5.00. 


A TEXTBOOK of ENTOMOLOGY 
By Hersert H. Ross, 1948. 532 pages. 439 illus. $6.00. 


LABORATORY DIRECTIONS in GENERAL ZOOLOGY 
Fourth Edition. By WINTERTON C. Curtis and Mary J. GuTHRIE, 1948. 236 
pages. $2.00. 


PLANTS and ENVIRONMENT 
By R. F. DauBeNMIRE, 1947. 424 pages. Illus. $4.50. 


ELEMENTS of BIOLOGY 
By P. D. StRausBAUGH, and BERNAL ROBINSON WEIMER, 1944. 461 pages. 208 


illus. $3.75. 


The ESSENTIALS of HUMAN EMBRYOLOGY 
Third Edition. By GweEon S. Donps, 1946. 314 pages. 183 illus. $4.00. 


Send for copies on approval. See pages 15 for current and forthcoming books. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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STEREO 
MICROSCOPE 


33/4” constant working 
distance at all magnifi- 
cations from 6x to 80x 
selected by turning knob. <*> 
NO changing of conventional - 
jectives. 180° reversal of binocu- 

lar. This NEWEST of 99m 
Zeiss instruments avail- 


able from stock. 
€ B B & G R A iy write for complete literature 
SPECIALISTS 854 So. Figueroa St. 
SCIENTIFIC & OPTICAL Los Angeles 14, Calif. 
INSTRUMENTS 


HOT ALCOHOL EXTRACTED 


VITAMIN TEST CASEIN 


Vitamin Free” for Biological Tests 


Fat and water soluble vitamins are removed 
by several thorough extractions with hot 
alcohol. This process, which requires five 
days of special treatment, provides a prod- 
uct of exceptional purity and uniformity 
making it ideally suited for use in a wide 
range of experimental diets. It has been the 
Vitamin Test Casein of choice of many 
laboratories for the past ten years. 


For other GBI diet materials and 
supplements write for Booklet No. 677 


GENERAL BIOCHEMICALS, inc. 


6 0 LABORATORY . CHAGRIN FALLS, 
PARK OHIO 
Reg. U.S. Pat. Off. 


diseases in man. 


which they have written. 


To: A.A.A.S. Publications 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 104, 
eloth bound). My check in correct payment is enclosed ($5.25 to A.A.A.S. members, $6.25 
to those who are not members; including postage.) 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu- 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 


Name 
Address 


City 


Zone State 


The final group of papers treats of 


—— 
The revolutionary, 
OPTON 
M7 

= 

WW 

ae 

YOUR 
wow | 


11 


March 31, 1950, Vol. i11 


SCIENCE 


19 


yreeman 


books 


A SERIES OF BIOLOGY TEXTS 


edited by George W. Beadle—Ralph Emerson—Douglas M. Whitaker’ 


PRINCIPLES OF 
HUMAN GENETICS 
by Curt Stern 
University of California, Berkeley 
Illustrated by Aloha M. Hannah 
628 pp., 198 illus. 
Text Edition $5.50 


This synthesis opens up a new field of 
academic instruction. Stern has summar- 


ized and evaluated widely scattered litera- | 


ture with scholarly discrimination. Note- 
worthy is the thorough and lucid presenta- 
tion of the principles of population genetics, 
unique in an introductory textbook. 

Stern’s book is being used not only in 
courses in human genetics, but also in 
courses in general genetics with a human 
emphasis, for which its authoritative 
presentation of fundamentals makes it 
well-suited. Moreover, medical men and 
other biologists, delighted with this guide 
to an increasingly important field, weleome 
it as a long-needed addition to their pro- 
fessional libraries. As one reviewer has 
said, this is the kind of book that appears 
only once in a quarter century. 


To be published in May 
BIOLOGY 


BIOLOGY: 


ITS HUMAN IMPLICATIONS 


by Garrett Hardin 
University of California, Santa Barbara 


Illustrated by Evan Gillespie 
635 pp., 303 illus., $5.00 


In the short space of one year, the wide- - 


spread adoptions and the enthusiastic com- 
ments on Hardin’s BIOLOGY make it clear 
that this book will set the tone of elementary 
biology for years to come. 

Emphasis on the human side of biology 
has made this text the choice for rede- 
signed general education courses all over the 
country. At the same time, its fundamen- 

. tal approach to such topics as antibodies, 
gene action, the carbon cycle, and evolu- 
ton give the best possible over-view of the 
great ideas and principles of biology. A 
minimum of particularities are integrated 
into a picture that sticks to the student’s 
mind. 

Delightfully pertinent illustrations and 
stimulating prose cause students and teach- 
ers alike to read BIOLOGY: ITS HUMAN 
IMPLICATIONS for sheer enjoyment. For 
this reason, when Hardin’s book is selected 
for use in a required course, half the battle 
of education is won at the outset. 


The order of experiments is coordinated with Hardin’s 
; but the MANUAL has been carefully con- 


structed so that it will fit other plans of organization 


EXPERIMENTS IN 
GENERAL BIOLOGY 


by Graham Du Shane 
and David Regnery 


Stanford University 

42 alus. 

Illustrated by Annette Algard 
Probable Price $2.00 


home. 


common to general biology courses. 

Physiology is the emphasis throughout: but the im- 
portance of structure in determining physiology is driven 
Living organisms, including man, are used at 
every possible point; the unity of living things is em- 
phasized by comparative study. 

Each experiment is preceded by a background sketch ot 
relevant information. 
are interspersed with stimulating, insistent questions to 
help train the student in the habits of critical observa- 


Directions for every experiment 


tion characteristic of the true scientist. 
Illustrations of crucial details, report sheets, and lists 
of supplies lighten the teacher’s burden. 


W. H. FREEMAN AND COMPANY 


549 Market Street, San Francisco 5, California 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIEN a for immediate 
forwarding. Such service counts as 8 words (e.g., a 25- 
word ad, plus a “Box Number”, equals 33 words). All 
ads will be set in regular, uniform style, without display ; 
the first word, only, in bold face type. 

Fer display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for ““Box Numbers”. 


2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be Teg soo by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.V W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Academic Position in Chemistry: desired by Organic-Biochemist, 
Ph.D. (1943) with broad training in fundamental eros ran 
sive teaching and administrative experience. Box 89, SCIE ~— 


Anatomist: M.S. Neuroanatomy. Ph.D. Cellular Physiology. 3 
years university teaching experience. Desires teaching position 
with research opportunities or research associateship. Available for 
interview at Anatomist Meeting, New Orleans. Box 70, a 


Biologist: Woman, M.S. Five years college teaching. Desires 
summer position. General invertebrate zoology, 
botany. Box 74, SCIENCE. 3/31 


Biophysicist: Ph.D. with background and experience to originate, 
conduct and direct fundamental biophysical research programs using 
latest techniques. Position of responsibility desired. Box 87, 
SCIENCE x 


Chemistry Teacher—Ph.D. Physical, : 
organic or analytical in addition to one graduate course. Sigma 
Xi, Phi Lambda Upsilon. Eastern area preferred. Box 82, 
SCIENCE. x 


Mammalogist: M.A. (Toronto). Desires field work, position as 
Park Lr oy or University appointment leading to Ph.D. Box 
69, SCIENCE. 3/31 


desires position teaching in- 


Pharmacologist—Pharmaceutical Chemist: Ph.D., desires academic 

position with research opportunity or industrial Position. Several 

years teaching experience, registered pharmacist. Box 85, — 
E. 


Physiologist, Ph.D., 
medical physiology, pharmacology. 
zymes, vitamins. Numerous publications. 
teaching position with research opportunity. 


11 years teaching experience in general and 
Research in biophysics, en- 
Desires research or 


Box 81, 


Plant Pathologist: Ph.D.; experience in research, teaching, admin- 
istration. Background in plant physiology and herbicides. Publi- 
cations. Box 78, SCIENCE. 3/31 


Vertebrate Zoologist, Geneticist, Animal Breeder: Unusually wide 
education and experience, both theory and practical application. 
ae equivalent Ph.D. Many publications. Box 86, hrs 
4- 


Writer on drugs, ‘medicine, nutrition. 
articles; advertising; publicity. —— San Francisco or New 
York position. Box 84, SCIENC x 


Young internist with extensive Bec: yore in clinical biochemistry 
including analysis of human blood serum and other biological 
fluids; research had dealt principally with chemical and clinical 
aspects of diabetes mellitus and other metabolic disorders; for fur- 
ther information, please write Burneice Larson, Medical Bureau, 
Palmolive Building, Chicago. x 


Zoologist: Candidate for Ph.D. (Parasitology), August, 1950. De- 
sires teaching or teaching and research position in college, prefer- 
ably middle-west. 10 years varied teaching experience. Available 
September. Box 65, SCIENCE. R 3/31 


POSITIONS OPEN 


Positions Open: 

(a) Associate or assistant medical director; pharmaceutical in- 
dustry ; administrative duties including clinical research; preferably 
young physician trained in surgery or medicine interested in allergy 
problems; $10,000. (b) Chemist to supervise general routine bio- 
chemical procedures in laboratories of large general hospital having 
teaching facilities; should be able to set up techniques for medical- 
legal toxicology and to advise on isotope program; Ph.D. or Sc.D.; 
$5,000-$6,000; New England. (c) Anatomist; university medica! 
school department of anatomy; rank: instructor or asistant profes- 
sor; opportunity for research in addition to Syria anatomy. (d) 
Biochemist er, > trained and experienced in his field; research 
organization. (e) Two biochemists; senior research appointments, 
pharmaceutical company ; one should be interested enzyme research, 
other in general methods of animal experimentation in endocri- 
nology. (£) Pharmacologist; Ph.D.; experience in industrial phar- 
macology desirable; biological manufacturing company. S4-1 
Burneice Larson, Medical Bureau, Palmolive Building, Chicago. X 


The Market Place 


BOOKS 
and HARD-TO-FIND 
All sub- 


OUT-OF-PRINT 205... 


jects, all languages. Also imcomplete sets completed, genealogies 
and town histories, all magazine back numbers, etc. us your 
list of book-wants—no obligation. We report quickly. Lowest 
prices. 
(We also supply all current books at bookstcre 
prices postpaid) 
AMERICAN LIBRARY SERVICE 


117 West 48th St., Dept. 222, New York 19, N. Y. 
P.S. We also buy books and magazines. Send your fist. 


Your sets and files of scientific journals 
are needed by our library and a customers. — send 
us lists and description 7 a ical files you are willing to sell 
at high market prices. ANNER AND COMPANY, 909 
Boyston Street, Boston is, relly tf 


LAST CALL... tor the April 21, 1950 


SPRING BOOK ISSUE OF SCIENCE 


This annual feature number is always one of the most popular 
and most frequently referred to issues of the entire year. Due 
to the high reader-interest of the 33,000 SCIENCE subscribers, 
plus a bonus of several hundred extra copies to be distributed 
at the meetings of the National Academy, in Washington, it’s 
a must for advertisers, with no increase in advertising rates. 
See “Charges and Requirements” on page 21, this issue, or 
write for rate card today. Don’t delay... advertising _copy 
must be -sent immediately to make this all-important issue. 


Scientific and popular: 


WANTED TO PURCHASE: 
Sets and runs, foreign an 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER J. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


Send us your Lists o: tf 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for bry 
Complete libraries; sets and runs; and single titles are wan 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


LANGUAGES 


LINGUAPHONE MAKES LANGUAGES EASY 


At home iearn to speak Spanish, Portuguese, Italian, French, 
German, Russian, ai Linguaphone Conversati 
Method. Save time, Send for free book today. 
LINGUAPHONE INSTITUTES "34 Radio City, New York 20. 
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The Market Place 


The Market Place 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1, Rate: 20¢ per word for classified ads, minimum charge 
$5.00 for each insertion. Such ads are set in uniform style, 
without display; the first word, only, in bold face type, 
For display ads, using type larger or of a different style 
than the uniform classified settings. and entirely enclosed 
with separate rules, rates are as follows: 
Single insertion $16.00 per inch 

7 times in 1 year 14.50 per inch 

13 times in 1 year 13.00 per inch 

26 times in 1 year 11.50 per inch 

52 times in 1 year 10.00 per inch 
2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “‘copy’ instructions. 
For display advertisers, monthly invoices will be sent on 
a charge account basis—providing satisfactory credit is 
established. 
Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week) 
For proof service on display ads complete ‘‘copy’’ instruc- 
tions must reach the publication offices of SCIENCE, 1515 
Massachusetts Avenue, N.W.. Washirgton 5, D. C., not 
later than 4 weeks preceding date of publication. 


PROFESSIONAL SERVICES 


SUPPLIES AND EQUIPMENT 


TRANSPARENT BOXES 


For Every Laboratory, Every Collector 
of Small Objects, Every Home Workshop! 


Five Sizes Now Available 
Write for New (June, 1949) Leaflet TR-S 


R. P. CARGILLE 
118 Liberty Street, New York 6, N. Y. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 

17 West 60th 
BIOS LABORATORIES, INC. Soh St 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

MACHLETT & SON 


218 East 23rd St. New York 10, N. Y. 


QUARTZWARE 


for laboratory and industry 
A complete line of standard laboratory ware 
Also custom fabricating to meet your requirements. 
rite for particulars. 


THE PANRAY CORP. 
340 Canal Street, New York 13, N. Y. 


FOOD RESEARCH LABORATORIES, INC. 
Founded 1922 

President 

h.D., Director 
RESEARCH- CONSULTATION 

— Nutritional, Toxicological Studies 
for the Food, Drug ‘and Allied Industries 

48-14 33rd Street, Long Island City 1, N. Y. 

Write for descriptive brochure 


@ RARE 
COMMON 
Price list on Request 
461 Bloor St., W. 
Toronto, Canada 


STAINS 


STARKMAN Biological Laboratory 


DOGS RATS RABBITS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals MICE POULTRY GUINEA PIGS 


e Guaranteed suitable for your needs. 


priced_—Dependable service) 204M LANDIS + Hagerstown, Md. 


p. 


Dr. ALBERT REISSNER author and coworker of leading sci- 
entific editions and periodicals Prepares scientific material for re- 
search and industry, abstracts, reviews and translates German, 
French, Italian and egg publications, etc. 694 East 40th 
Street, Brooklyn 10, New York. 4/7 


e RESEARCH SHANKMAN LABORATORIES 
e ANALYSES Food, Drug and Allied Industries 
e CONSULTATION Amino Acid and Protein Analysis | 


2023 S. Santa Fe, L.A. 21, Calif. 
SUPPLIES AND EQUIPMENT 


98% Pure... 


L (+) GLUTAMINE 


G & W Laboratories, Inc. 
730 Ocean Ave., Jersey City, N. J. 


HOLTZMAN RAT CO. 


Specializing in the Production of 


HIGH QUALITY WHITE RATS 
for Laboratory Use. 
R. 4, Madison 5, Wisconsin 


Phone 6-5573 


WANTED— Used Beckman photoelectric quartz spectrophotometer, 
Pees a U, complete with ultraviolet accessory set. Box 83, 
IEN p 


WANTED-—Spectrograph, Power source, etc. Con- 
sider Prism. Prefer grating instrument. Send full details, condi- 
tion, price, etc. SCIENTIFIC ASSOCIATES, 1474 So. Vande- 
venter, St. Louis 10, Mo. xX 


ARMING — weline, L-Methionine 
@AMINO ACIDS e ICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL wind LTD. 
144 North Hayworth Avenue Los Angeles 36, California 


(The Market Place is continued on next page.) 
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Announcing 
MAMMARY TUMORS IN MICE 


VIII + 223 pages, 7% x 10% inches, 
double column, illustrated, clothbound 
Reproduced, new price $3.50 
(to AAAS members $3.00) 


This symposium volume of the AAAS has, dur- 
ing the five years since is publication, attracted in- 
creased attention. After having been reported out 
of print for some time, the volume is again available. 
It contains 12 papers, contributed by members of 
the National Cancer Institute. 


© AAAS SYMPOSIUM and other PUBLICATIONS 


10% inches, illustrated, clothbound 
(a) indicates cash prices to members. 
(b) prices to nonmembers and institutions. 


(HUMAN MALARIA, 44 pepers on history, 
anopheline vectors, ep pathol- 
ogy and immunity, treatment, control ond 
reprinted. 406 pp. (a) $4.00, (b) $5.00. 


OULIEBIG and AFTER LIEBIG—A Century of Progress in 
Agricultural Chemistry. 10 papers make available in con- 
venient form the history of one of the most significant oi 
or in agricultural science. 119 pp. (a) $2.50 


(b) $3.00 


(7 RELAPSING FEVER in the AMERICAS, 20 papers on 

: symptomatology, diagnosis, etiology, epidemiology, pathol- 

ogy and immunity, tick vectors, public 
health aspects. 136 pp. (a) $2.50, (0) $3.00 


(U7 DENTAL CARIES and FLUORINE, 11 papers report on 
investigations in the British Isles, India, — Africa and 
the U.S.A. 111 pp. (a) $3.00, (b) $3.5 


(J APPROACHES to TUMOR CHEMOTHERAPY, 41 papers. 
A ti addresed largely to future workers. 412 
75, 


CRICKETTSIAL DISEASES of MAN, 27 papers record the 
control of Rickettsial diseases during World War II and 
reveal the scientific foundation on which the adopted meth- 
ods rest. 255 pp. (a) $5.25, (b) $6.25. 


Beg ASPECTS of WATER SUPPLY and 
ASTE DISPOSAL (6x9), 8 papers sample the vorder 

— within the scope of interests common to the neeesr, 
t ale and the oceanographer. 93 pp. (a) $2.75, 


COAAAS PROCEEDINGS and DIRECTORY of MEMBERS 
1940-1948, 6x 9 inches, 1219 pp. 
(a) $8. 50, (b) $9. 50 


The Market Place 


SUPPLIES AND EQUIPMENT 


\ Fishman Units per 


monium 


ROGER * CAMERA TIMER 


for time-lapse cinematography as used in . 

many well-known institutions, here and 

abroad. for the study of slow processes. 
MICRO-CINEMA EQUIPMENT. 


ROLAB Photo-Science Laboratories 
SANDY HOOK, CONNECTICUT 
* Formerly with Dr. Alexis Carrel. 


“SCIENCE. 


our most profitable 


A.A.A.S. PUBLICATIONS 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


Please accept my order for one copy of Mammary Tumors 
in Mice and for the volumes checked above. My check in 
the amount of §................ is enclosed. 


advertising medium’ 


“Science is consistently our most 
profitable advertising medium. 
Business secured solely thru Sci- 
ence ads has been the backbone 
of our success in this field.” 


— SCIENTIFIC COMPANY 
Name on Request 


IT CAN BE YOURS ALSO, because. . . 
the more than 33,000 scientists who subscribe 
to SCIENCE are an influencing factor in de- 
termining just what equipment and supplies will 
be purchased for the educational institutions, 
research foundations and industrial laboratories 
in the United States and 76 foreign countries. 
Your advertisement in these columns reaches a 
distinguished, an influential, and a responsive 
audience—at reasonable cost. 


Plan NOW for MORE SALES in 1950 


Write for Rate Card 26C Today... 
let SCIENCE PRODUCE FOR YOU. 


6-Glucuronidase 
_ dry powder—stable at room temperature 
HL, et al, J. B. C. 173, 449 
write for further information 
VioBin Laboratories Monticello, Illinois 


A SCALER FOR 


Tracerlab scalers have been 
designed to suit the re- 
quirements of research 
workers, mineral assayers, 
medical technicians, and all 
others who require accu- 
rate radioactivity counting 
equipment. 


The Autoscaler is a unique instrument which auto- 
matically counts a predetermined number of impulses and 
then indicates the elapsed time. It is the only scaler which 
can be used with the Tracerlab Automatic Sample Changer 
to make radioactive sample assaying completely automatic, 
without requiring a technician's attention. 


The "64" Scaler is an inexpensive, manually operated 
instrument with many features not obtainable in other 
scalers in its price range. It uses six plug-in Tracerlab Duo- 
scales, and can be operated in conjunction with a wide 
variety of accessory equipment. 


The new "100" Scaler has all the features of the "64" 
Scaler. In addition, all readings are given directly in a 
decimal scale and require no interpolation. This instrument 
uses not only two replaceable Decascales, but also has a 
plug-in type Discriminator Input Circuit for simplified 
maintenance. 


Write for Bulletins describing these and other instruments 
designed especially for the radioactivity laboratory. 


Western Division 
2295 San Pablo Ave., Berkeley 2, California 


lew Yo ce 
General Motors Building, 1775 Broadway, New York 19 
Midwest Office 
LaSalle-Wacker Bldg., 221 N. LaSalle St., Chicago, Ill. 


racerla 


TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 
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SPENCER EQUIPMENT 


ULTRA-THIN SECTIONING TECHNIQUE 


Sections of biological tissue thin enough for electron i - 
microscopy! Drs. Pease and Baker have shown a way— CAT. NO. 829 
cutting ultra-thin sections consistently with a specially 

adapted Spencer No. 820 Rotary Microtome. 
Their method of doubly embedding tissue in celloidin TECHNIQUE 
and paraffin, and of cutting and handling the section, is 
described in detail in the April 1948 issue of Proceedings 2 micron. 


of the Society of Experimental Biology and Medicine. ae as 


MICROTOME converts this 


Today, due to widespread demand, Spencer equipment ™icrotome for thin section- 
ing. It is easily removable 
for ultra-thin sectioning is being made available. when not needed. 


For further details write Dept. C5. 


American Optical 


COMPANY 


Bigs 
ARR: 
INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


a = 


